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[HosicHuTeENbHAA 3aIIMCKA
Paboyas mporpaMma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIero 00pa3oBaHusl COCTABICHA HA OCHOBE MOJIOKEHUN M TPeOOBaHMIA K pe3yJibTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeIbHON NPOrpaMMbl, NPEACTaBICHHBIX B DeneparbHOM TOCYIapCTBEHHOM 00pa30BaTENbHOM CTaHAApTE OCHOBHOTO OOMIETro
o0Opa3oBaHus, YTBEPXAEHHOTO NpuKazoM MunHcTepcTBa oOpasoBanusi u Hayku P® Ne 287 ot 31.05.2021, ¢ yuerom IlpumepHOii mporpaMmsbl
BocriuTanus, POIl MBOY «Cononosckast COL umenu Marpenuna A.Il.» ocHoBHOro o6miero obpa3zoBanusi, , MeToAMYECKUMU PEKOMEHALMSIMH 10
CO3/IaHUI0 M (DYHKIMOHHPOBAHUIO B 0O0IIE0OPa30BATEIBHBIX OPraHU3ALMAX, PACIOJOKEHHBIX B CEIHCKOW MECTHOCTH M MaJlbIX TOpOJaxX, IEHTPOB
00pa3oBaHUsl €CTECTBEHHOHAYYHOW M TEXHOJIOTWYECKO# HampaBineHHocTel («Touka pocra») Ha ocHoBaHMHM mnuchMa MunncrepcrBa llpocBemienus
Poccuiickoit ®eneparinu (25 nosbps 2022 r. N TB-2610/02).
B COOTBETCTBUU C
- [lonoxxennem o paboueit mporpamme ydeOHoro mpeamera, kypca MBOY «ComnonoBckas COII umenun Marpenuna A.Il.» u opueHTHpOoBaHa Ha
peanu3anuio B IEHTpPE OOpa30BaHUs €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKOM HampaBiieHHOcTel «Touka pocta», coszmanHoro Ha 6aze MBOY
«Cononosckasi COII mmenn MatpernHa A.IL» ¢ menpto pasBUTHS y 00YYarONIMXCS €CTECTBEHHOHAYYHOM, MaTeMaTHYeCKON, HH()OPMAIIMOHHON TPaMOTHOCTH,
q)OpMHpOBaHI/ISI KPUTUYCCKOTO U KPECAaTUBHOI'O MBIIIJICHUA, COBEPIICHCTBOBAHUS HAaBBLIKOB eCTeCTBeHHOHay‘IHOﬁ M TEXHOJIOTUYECKON HAITPaBJICHHOCTH, a TaKXC JJId
MPaKTHIECKOW 0TpabOTKH ydeObHOro Marepuana mo yaeOHsiM npeameraM «Duznkay,« XuMusny», «buomorus.
Ha 6a3ze muentpa «Touka poctay obOecrneunBaeTcs peanu3amusi o0pa3oBaTEeNbHBIX MPOTPAMM  €CTECTBEHHOHAYYHOW U
TEXHOJIOTUYECKOW HAINpaBIEHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUM C TPeOOBAaHUSAMHU 3aKOHOJATENbCTBA B cdepe 0Opa3oBaHUSA U C
yaétoM pexkoMeHnmanuii dDenepampbHOTO omeparopa ydeOHoro mpeamera «Xumus». (OOpaszoBaTenbHas MporpaMMa  IMO3BOJISIET
MHTErpUPOBaTh peajn3yeMble 3/eCh TMOIXOIbl, CTPYKTYpPY M COJAEp)KaHME NpH OpraHu3anuu oOydeHuss xumuu B 8—9 Kiaccax,
BBICTPOCHHOM Ha 0a3e J000ro M3 JOCTYMHBIX ydeOHO-MeTtomaumueckux komiuiekcoB (YMK). HMcnons3oBanue o00pymoBaHMs IIEHTPA
«Touka pocTa» O3BOJISET CO3/1ATh YCIOBUS:
* U1 paCIIMPEHHUSI COJCPKAHUS IIKOJIBHOTO XMMHUECKOT0 00pa3oBaHus;
* IS OBBILLICHUS TO3HABATEIHLHON aKTUBHOCTH O0YYaIOIINXCS B €CTECTBEHHOHAYYHOM 001acTu;
* JUIS pa3BUTUS JUYHOCTH pebeHKa B mpoliiecce 00ydeHus: XMMUHU, €ro cocoObHocTel, popMUpoBaHUS U yIOBIETBOPEHUS COLIUAIBHO
3HAYUMBIX UHTEPECOB U MOTPEOHOCTEI;
*1yisi pabOTHl ¢ OJApEHHBIMU IIKOJIbHUKAMHU, OPraHM3allMd MX Pa3BUTHUSI B PA3IMYHBIX 00JacTsIX 00pa30BaTeNbHON, TBOPUYECKOM
JeSITeIbHOCTH.
[Tpumenss uudpoBbie 1a00paTOpPUU HA ypOKaX XMMUU, y4alIHecs CMOTYT BBIMOJHUTH MHOXKECTBO JaOOPAaTOPHBIX paboT U
HKCIEPUMEHTOB IO MPOTrPaMMe OCHOBHOM MIKOJIBI.



TOUKA \! POCTA

Kparkoe onucanue noaxoa0B K CTPYKTYPHMPOBAHMIO MATEPHUAJIOB
B oopazoseamenvnou npozpamme (OII) npeocmaenenst cieodyroujue pazoenni:

1 .Meto/p1 U3y4eHUS BEIIECTB U XUMUUECKHUX SIBJICHUM. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUU .
2 . llepBoHavanbHBIC XUMHYSCKUE MOHATHS . 3 . PacTBophl. 4.OCHOBHBIC KJIACCHI HEOPTAHWYCCKUX COCAMHCHHM. 5. Teopus 3MeKTpoauTHIecKon
nucconuanuu. 6. XuMudeckue peaknun. 7. XUMUYIECKHE SJIEMEHTHI (CBOMCTBA METAIIIIOB, HEMETAIIIOB U UX COCIMHEHUN ).

B oCHOBY BbIJICNIEHUST TaKHX PA3ACIOB 3aJI0KCH XMMHUYECKUN SKCIIEPUMEHT, TPAJAWIIMOHHAS CUCTeMa m3ydeHus] XuMuu. OCHOBHOU (opMOii
y4eOHOU MAESITENIbHOCTU SIBISETCA XMMHMUYECKHI SKCIIEPUMEHT, MPOBOJMMEBIN B BHJE JIAOOPATOPHBIX, MPAKTUYECKUX PadOT W JEMOHCTpAIUU.
JIeMOHCTpAIIMOHHBIN SKCIIEPUMEHT MPOBOJUTCS B TOM CJIydae, €CIM OH OIMACEeH JJs BBIMOJHEHUS YYallUMHUCA WM HUMEIOIIUICS MpUoop
MPEACTABJICH B €IMHCTBEHHOM IK3EMILISIPE.

Jist m3ydeHus npeaMera « XuMHsD> HA ITanie 0CHOBHOT0 0011ero oopazoanus orsoaurcs 140 yacos: 8 kiacc - 70 gaco; 9 kimacc —70 gacos.
Jlannasi o6paszoBaTenbHas mporpaMma 00ecIieYnBaeT YCBOCHHE yJalTUMUCS BOXKHEUIINX XUMHUYECKUX 3aKOHOB, TEOPUH U MOHATHIH,
dbopMupyeT MpeACTaBICHUE O POJIM XMMHH B OKPYKAIOIIEM MHpE U JKH3HU 4YeloBeKka. [Ipu 3TOM OCHOBHOE€ BHHUMAHHE YICNSETCS CYIIHOCTH

XUMHUYECKUX PEAKIIUN U METO/IaM UX OCYIIECTBICHUSI.

OnaHUM M3 OCHOBHBIX MPHUHITUIIOB MOCTPOCHUSI MPOTPAMMBI SIBIIICTCS MPHUHITUI JOCTYIMHOCTH . DKCIIEPUMEHTAJIbHBIC JTAHHBIE, TTOJTYYCHHBIC
YYAIIUMHUCS TIPU BBIMOJTHEHUU KOJMYECTBEHHBIX OTMBITOB, TIO3BOJISIOT YYAIIUMCS CaMOCTOSATENBHO JEJaTh BBIBOJIBI, BBISBIISITH 3aKOHOMEPHOCTH.
[Tomxop1, 3a510’KEHHBIE B COJIEpKAHUE TIPOTPaMMBI Kypca, CO3/Ial0T HEOOXOAUMbIE YCIOBUS JUIsl CHCTEMHOTO YCBOCHHS yUYaIlIMMUCS OCHOB HayKH,
JUTsi 00ecIieueHusT Pa3BUBAIOIIETO U BOCIIUTHIBAIOIIETO BO3ICHCTBUS 00yUEHHUS Ha TMYHOCTD Y4aIerocs.

dopmMupyeMbie 3HAHUS TOJDKHBI CTaTh OCHOBOM CHCTEMBI YOSKICHHH MIKOJbHUKA, [IEHTPAIBHBIM SIPOM €TI0 HAyYHOTO MUPOBO33PEHUS.

Onucanue MaTepuaJbHO-TEXHUUYECKOM 0a3bl neHTpa «Touka pocray,

HCIOJIB3YEMOTI0 /IJIA peajiu3alnu 00pa3oBaTeJIbHbIX MPOrpaMM B paMKax NpenojgaBaHusi yueOHOIo nmpeaMmera
«XuMuUD»

Hugposaa (komnviomepnasn) nabopamopusa (LIJI), nporpaMMHO-amnmapaTHBIA KOMIUIEKC, JAaTYMKOBAsh CHCTEMa — KOMIUIEKT Y4eOHOTO
o0opynoBaHUs, BKIIOYAIOIINNA U3MEPUTENbHBIN OJI0OK, HHTep(hEeiHc KOTOPOro Mo3BOJIAET O0OECHeunBaTh CBSA3b C MEPCOHATIBHBIM KOMIBIOTEPOM, H
Ha0Op AaTYMKOB, PETUCTPUPYIOIINX 3HAYCHUSI PA3TUYHBIX (PU3MUECKUX BEIUYUH.

Jlamyuk memnepamypsl na1aGmMuUHOEEbLI — TIPOCTON M HANEKHBINA JAaTYUK, MIPEeIHA3HAYCH JJIS U3MEPEHUs TeMIIepaTypbl B BOJAHBIX PacTBOpax U B
ra3oBbIX cpenax. Mmeer pasnuunsiii Auanazon usmepenuit ot —40 go +180 C. TexHuueckue XapaKTepUCTUKU JaTUYMKa yKa3aHbl B UHCTPYKIUU 10
sKcIyaTaluu. damuuk memnepamypol mepmonaphsiii ipeHazHayeH A udmepenus temmneparyp 1o 900 C. HMcnonb3yercs npu BHITOJTHEHUU
paboT, CBI3aHHBIX C U3MEPEHUEM TEMIIEpaTyp MJIaMEHH, TUIaBIICHHUS U Pa3I0KEHUS BEIIECTB.

Jlamuux onmuueckoit naomuocmu (Koaopumemp) — TpEeAHA3HAYEH JUIsI U3MEPEHMsS] ONTHYECKOW IUIOTHOCTH OKpAIIEHHBIX PAaCTBOPOB.
Ucnonb3yetcs npu uzyueHuu TeM «PactBopb», «CKOPOCTh XUMUUYECKUX PEAKIUIN, OTpeeIeHUU KOHIICHTPAIIMH OKPAIICHHBIX HOHOB.

Jlamyux pH mnpenHasHavyeH UIsi W3MEPEHHsS BOJOPOAHOTrO mokaszarens (pH) BOOHBIX pPAacTBOPOB B pPa3IMYHBIX HCCIETOBAaHHUSIX OOBEKTOB
OKPY’>KaIOILEN CPEIbl.

Jlamuuk 3nekmponpoeoonocmu NpeHA3HAUCH JUIS U3MEPEHUS YAETbHON 3JEKTPONPOBOJHOCTH JKUJIKOCTEH, B TOM YHCII€ U BOJHBIX PAaCTBOPOB
BelecTB. [IpuMensieTcss npu U3y4yeHUr TEOPUH JIEKTPOJIUTUUECKOW TUCCOUAIMH, XapaKTEPUCTUK BOJIHBIX PACTBOPOB
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Jlamuuk Xnopuo-uonoe VCIoNb3yeTcs JUisl KOJMYECTBEHHOIO ONpEIEICHUsI COJIEpPKaHUsl HOHOB XJIOpa B BOJIHBIX PacTBOpax, MOYBE, MPOIYKTAX
nutanus. K garyuky mojkimrodaercs MOHOCENeKTUBHbBIN annektpoa (MCD) (paGouuit 1eKTpoa), MOTEHIMAT KOTOPOTO 3aBHCUT OT KOHIICHTPAIIUU
OTIpEICNIIEMOTO HOHA, B JAHHOM cllydae OT KoHmeHTpanuu aHuoHOB Cl. [Totermman MCD onpenenstoT OTHOCHTENBHO AIEKTPOia CPAaBHEHHS, KaK
MIPABUIIO, XJIOPCEPEOPSHOTO.

Jlamuux Humpam-uoHoé TPEIHA3HAYEH IS KOJIMYECTBEHHOTO OIPEICIICHHS HUTPATOB B PA3IMYHBIX OOBEKTaX OKPYKAIOIIEH Cpeabl: BOJE,
oBoIax, (pyKTax, KOJOACHBIX U3JICTHSIX U T.]I.

Mukpockon yughposoii npeTHa3HAYCH 11 N3ydeHUS POPMBI KPUCTAIUIOB M HAOJIOICHUS 32 POCTOM KPHCTAJLJIOB.

Annapam ona npoeedenuna xumuveckux peaxyuit (AIIXP) npenHa3HadeH Uil MOJTYYCHHUS U JEMOHCTPAIIMN CBOMCTB TOKCUYHBIX MTAPOB U Ta30B .
OTHU BeIIeCTBAa TOJIYYalOTCsl B KOJOe-peakTope, W TpH HarpeBaHuu (uWiau 0Oe3 HarpeBaHusl) ra3000pa3HbIe BEIIECTBA MPOXOJAT Uepe3
MOTJIOTUTEBHBIE EMKOCTH (HACAJIKH) C paCTBOPaMH PEareHTOB, BCTYMAIOT C HUMH B peakiuio. M30bITOK ra3a MorjaomaeTcs >KUAKUMU | TBEPIBIMU
peareHTamu, a TakKe€ aKTUBUPOBAHHBIM yIJIEM. ANmapar 4Jaiie BCero UCIOJIb3YIOT JJIs MOJy4YeHUs U IEMOHCTPAI[UU CBOMCTB XJIOpa, CEPOBOIOPOIA.
Ilpuébop ona demoncmpauuu 3a6ucCUMOCHMU CKOPOCMU XUMUYECKUX PEAKUUIl Om pPAa3iudHblX ()aKmopoe VCIOIb3YIOT MPH U3YUYEHUU TEMBI
«CKOpOCTh XHUMHYECKOW peakmumy» U TerIoBoro 3¢dexra XxuMuuecknx peakuuid. [Ipubop maéT BO3ZMOKHOCTH SKCIEPUMEHTAIBHO HCCIEA0BAThH
BIIUSIHUE HA CKOPOCTh XUMUYECKHUX PEAKIHMH CIeAYIOMUX (PaKTOpOB: MPUPOILI PEATHPYIOMINX BEIIECTB, KOHIICHTPAIIMH PEarupyromuX BEIIECTB,
TIJIOIAIA TPAHUITBI pa3jienia a3 B TETEPOTCHHBIX CUCTeMaX (TIOBEPXHOCTH COTIPUKOCHOBEHHS MEXIY PEarupyromuMe BEIeCTBAMH ), TEMIIEPATYPHI,
KaTaau3aTopa, MHTHOUTOpa.

Ilunemka-0o3zamop — mnpucnocoOiieHue, HUCHOoJIb3yeMoe B JabopaTopuu JUisi OTMEpPUBAHUS OMpeNelNEHHOro 00béMa >kuakocTu. [lumerku
BBIITYCKAIOTCSI TIEPEMEHHOT0 U TOCTOSIHHOTO 00b&Ma. B KoMmmiekTel 00GopynoBaHHs A MEIUIIMHCKUX KJIACCOB BXOJAT YNOOHBIE IHIIETKU-
7103aTOPBI OJIHOKAHAIIbHBIE, TO3BOJISIONINE HACTPOUTH HEOOXOIUMBIN 00BbEM 0TOMpPAaEMOIl JKUKOCTH B TPEX PA3IMUYHBIX JHaIla30HaX.

bana kombéunuposannasa npenHazHadeHa JUis HarpeBa CTEKISHHBIX M (GapdopoBbIX COCYIOB, Koraa TpeOyercs co3aaTh BOKPYT HarpeBaeMoro
cocy/la paBHOMEpPHOE TeMIlepaTypHOe IoJie, n30eXaTh HCIOIb30BaHMS OTKPBITOTO IUIAMEHHM U pacKal€HHOM snekTpuueckoi crupanu. Kopirye
KOMOMHUPOBAHHOM OaHU ceNaH U3 amoMUHUS. JKUAKOCTHAS YacTh KOMOMHUPOBAHHON OAHU 3aKpPHIBACTCS KOJIBLIAMU PA3IMYHOTO JUAMETpPa.
Ilpuéop ona nonyyenus 2a3z0e WCTONb3YyeTCs NSl MOJydeHHs] HEOOJIBIIMX KOJIMYECTB Ta30B: BOJOpOJA, KUCIOpoaa (M3 MepoKcHuia BOJOPOAA),
YTJIEKUCIIOTO rasa.

Pabouas nporpamma no xumuu aJst 8—9 kjaccos

€ HCII0JIb30BaHUEM 000pyaoBaHus HeHTpa «Touka pocTa»

Ha 6a3e unentpa «Touka pocra» obecnednBaercs peajiusanus 0O0pa30BaTENbHBIX IPOTrPAMM €CTECTBEHHO-HAYYHOM M TEXHOJIOTUYECKOMH
HanpaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEeOOBAHUSMH 3aKOHOJATEIbCTBA B cdepe oO0pa3oBaHUS U C YUETOM PEKOMEHAALMit
denepanbHOro onepaTopa yueOHOro npeamMeTa « XUMHs».

O06pa3oBarenbHas IporpaMMa Mo3BOJIsIeT HHTErPUPOBATh pPeaI3yeMble MOAX0/Ibl, CTPYKTYPY U COJIepKaHUe IPU OpraHU3alui 00ydeHHs] XUMHUH
B 8—9 KItaccax, BBICTPOEHHOM Ha 0a3e J11000ro U3 IOCTYNMHBIX ydeOHO-MeToauueckux komiekcos (YMK).

Hcnons3oBanue obopynoBanus «Touka poctay npu peanusanuu 1aHHoi OIl mo3BosisieT co3aTh ycaoBHs:

-JUTsI paCIIMPEHHsI COIePKaHMS IIKOJIBHOTO XUMHUYECKOTO 00pa30BaHus;

-JUTsI TIOBBIIICHUS IO3HABATENbHOM aKTUBHOCTH 00YUaIOIIMXCS B €CTECTBEHHOHAYYHOH 001acTH;
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-JUTSL pa3BUTHSI TIMYHOCTH peOEHKa B Tpoliecce 00y4eHUs] XUMHH, €r0 CIIOCOOHOCTEH, POPMUPOBAHUS U YIOBIECTBOPEHHUS COLTUAIEHO
3HaYMMBIX HHTEPECOB M MOTPEOHOCTEH;
- U1t pabOThI C OJapEHHBIMHU LIKOJILHUKAMU, OPTaHU3AIMU UX PAa3BUTHS B PA3IHMUHBIX 00JIACTSIX 00pa30BaTeIbHOM, TBOPUYECKON NS TETHHOCTH.

HopMbI onieHOK 32 Bce BU/IbI POBEPOYHBIX PadoT

«5» — ypOBEHb BBITIOJHEHUSI TPEOOBAHMI 3HAYUTEIHHO BBIIIE YIOBIETBOPUTEIBHOTO: OTCYTCTBHE OIIMOOK, KaK IO TEKYIIEMY,

TakK ¥ 10 MpeabIIyneMy yaeOHOMY MaTepHraiy; He 0oJiee OJHOTO HeJJ0UETa.

«4» — ypOBEHb BHINOJHEHHS TPEOOBAHUH BHINIE YIOBICTBOPUTEIHLHOTO: Hamuune 2—3 ommboK mwin 4—6 HEZOYETOB IO TEKYIIEMY
yueOHOMY Marepuany; He 0oJiee 2 omuO0oK Wik 4 HeJOUETOB M0 MPOUIEHHOMY MaTepHally; UCIOJIb30BAHUE HEPALMOHAIBHBIX MPUEMOB
penieHust yueOHOM 3a1a4u.

«3» — JOCTaTOYHBI MUHUMAIIGHBI YPOBEHH BBITOJHEHHS TPEOOBAHUIA, IPEIBIBISIEMBIX K KOHKPETHOU padore: He Oosee 4—6 ommnboK
unu 10 Hemo4€TOB Mo TEeKyIIeMy yueOHOMY MaTtepuaiy; He Ooisiee 3—35 ommOOK Wik He Oojiee 8 HEIOYETOB M0 MPONACHHOMY YY4eOHOMY
MaTtepuany.

«2» — YpOBEHb BBITIOJHEHHUSI TPeOOBAaHHWI HIDKE YIOBIETBOPHTEIBHOTO: Haimmuue Oojee 6 ommOOK wim 10 HEZOYETOB MO TEKyHIEMY
MaTtepuaiy; 6oJsiee S omuOOK WK Oosiee 8 HETOYETOB IO MPOIICHHOMY MaTepHaly.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
YUEBHOI'O NIPEJIMETA «XUMWS» B OCHOBHOM IKOJIE

I/I3yquI/Ie XUMHH B OCHOBHOH IIIKOJIE HampaBJICHO Ha AJOCTHUXKC-HUEC O6y‘la}OIIII/IMI/IC$I JIMYHOCTHBIX, METAIPEAMCTHBIX W MPCAMET- HBIX PE3YJILTATOB
OCBOCHHUA yqe6H0ro npeameTa.

JIMYHOCTHDBIE Pe3yJbTaThI
JIMYHOCTHBIC PE3yIbTAThl OCBOCHHUS ITPOTPaMMBbl OCHOBHOT'O 0OIIIEr0 00pa30BaHUsI JOCTUTAIOTCS B X0JI¢ 00YUCHHS XUMHH B JUHCTBE YUeOHOU U
BOCIIMTATENILHOM JeaTepbHoCTH OpraHu3aniy B COOTBETCTBUH C TPAUIMOHHBIME POCCHICKUMHU COIIMOKYJIbTYPHBIMUH TyXOBHO-HPABCTBEHHBIMHU
[ICHHOCTSIMH, IPUHATHIMHU B OOIIECTBE MPABIIAMH 1 HOPMaMH TTOBE/ICHUSI, M CIOCOOCTBYIOT MPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTUSI ¥ COIMATM3AIINH
oOyuaromxcs .
JINYHOCTHBIE PE3yJIbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YUCJIC B YACTH:

Hampuomuqecmzo eocnumanuAn

1) LEHHOCTHOTO OTHOIIECHUS K OTCYCCTBCHHOMY KYJIbTYPHOMY, HCTOPUUCCKOMY U HAYYHOMY HACJICANUIO, IOHUMAHWA 3HAYCHUS XU- MHYECKOM HAayKHU B
JKU3HU COBPEMCHHOIO O6H.ICCTB3., CHOCOOHOCTH BJIaACTH I[OCTOBCpHOﬁ HHCpOpMaHHGﬁ 0 NEPCAOBBIX NOCTHIKCHUAX U OTKPBITHUAX MHpOBOﬁ 1 OTEYECTBEHHOU
XUMHUH, 3aUHTCPCCOBAHHO-CTHU B HAYYHBIX 3HAHUAX 00 YCTpOﬁCTBe MHupa O6H.I€CTB8.;

Fpamdaucxozo eocnumanun

2) NpEACTaBJICHUA O COHHAJIBHBIX HOpMAax MW HpaBHJIaX MCEKIIMYHOCTHBIX OTHOIIICHUN B KOJIJICKTHUBEC, TOTOBHOCTH K pa3H006pa3H0171 COBMECTHOI
ACATCIBbHOCTH TIPHU BBIINOJIHCHUN y‘lC6HLIX, TMO3HABATCIbHBIX 3a4a4, BBIIIOJHCHUHA XUMHUYCCKUX 3KCIICPUMCECHTOB, CO3aHUN y‘{e6HBIX IMPOCKTOB, CTPEMIJICHHUSA K



B3aMMOIIOHMMAHHIO X B3aMMOIIOMOIIIHU B IIPOLIECCCC 3TOH y‘-I€6HOI71 JACATCIIBHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBCACHHUC U MMOCTYIIKU CBOUX TOBapI/IIJ_Ieﬁ C
MMO3WMIHNU HPAaBCTBCHHBIX U ITPABOBBIX HOPM C y‘-IéTOM OCO3HaHUsA HOCJIGI[CTBI/II;'I IMOCTYIIKOB;,

lleuuocmu HAYYHO020 NO3HAHUA

3) MHPOBO33pPEHYECKHUX MIPEICTABICHUN O BEIIECTBE U XUMHUYECKOU PEAKLIUN, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U
COCTABJISIOIIUX OCHOBY JJIsl HOHUMAaHHs CYIIHOCTU HAY4YHOW KapTUHBI MUpA; NMPEJCTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBL,
B3aMMOCBSI35IX YEJI0BEKA C IPUPOJHOU CPEIOH, O POJIU XMMUH B IIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

4) IO3HABaTEJbHBIX MOTHBOB, HAlPaBJIECHHBIX HA IOJIyY€HUE HOBBIX 3HAHUW MO XMMUHU, HEOOXOIUMBIX [UIsl 00BsICHEHUS HAOII01aeMbIX MPOLECCOB U
SIBJICHUI;

5) MO3HABATENbHOMN U MH(DOPMALIMOHHON KyJIbTYphl, B TOM YHCJI€ HABBIKOB CAMOCTOSITENILHOM pabOThI C yUeOHBIMU TEKCTAMU, CIIPABOYHON JIUTEPATYpOH,
JOCTYITHBIMU TEXHUYECKHUMHU CPEACTBaMH UH()OPMALIMOHHBIX TEXHOJIOTHIA;

6) MHTEepeca K 00y4EHHUIO U MO3HAHMIO, JTF0003HATEIbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K caMOOOpa30BaHUIO, UCCIIEI0BATEIbCKON AESITEIbHOCTH, K
OCO3HAHHOMY BBIOOpY HaNpaBIE€HHOCTH U YPOBHS 00yU€HUs B JajbHEHIIEM;

Dopmuposanus Kyabmypsl 300p06bs

7) OCO3HAHUS LIEHHOCTH >KM3HHU, OTBETCTBEHHOIO OTHOIIEHUSI KCBOEMY 37I0POBBIO, YCTAHOBKH Ha 3/10pPOBbI 00pa3 >KU3HH, OCO3HAHUS MOCIEICTBUN U
HENPUATHUS BPEIHBIX MPUBBIUEK (YIOTPEOIEHHUS aJIKOrOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOIMMOCTH COOJIIOIEHUS MTpaBUi O€30IMacHOCTH IPpH 0OpaIlleHHH ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U peallbHOM JKU3HU;

Tpyoosoco eéocnumanus

8) KOMMYHUKATHBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, YUeOHO-HMCCIE0BATEIbCKOM, TBOPYECKOH M JPYrHX BHAAX JESTEIbHOCTH, MHTEpeca K
NPaKTHYECKOMY M3YUSHHUIO Mpodeccuii U TpyAa pa3InyHOro poja, B TOM YMCIIe HAa OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHWH 110 XUMUH, OCO3HAHHOTO BHIOOpA
WH/IMBUYaJIbHON TPAaEKTOPHH TPOJODKEHHUS 00pa3oBaHUsl ¢ YUYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH;

IKonozuueckozo éocnumanus

9) PKOJIOTMUYECKU 11€JIeCO00pPa3HOr0 OTHOIICHHUS K MPUPOJIe KaK MCTOYHHUKY JKM3HM Ha 3emiie, OCHOBE €€ CyIeCTBOBAHHUSA, MOHUMAaHUS LIEHHOCTU
30pOBOTO U 0€30mMacHOro o0pas3a KM3HH, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (HM3MYECKOMY U TMCHUXHUUYECKOMY 370pPOBBIO, OCO3HAHHS LEHHOCTU
coOr0IeHNs paBuI 0€30MacHOTO TOBEACHHS IPH padoTe C BEIIECTBAMHE, a TAKKE B CUTYAIUAX, YTPOXKAIOMINX 30POBBIO U KU3HH JIFOJICH;

10) cnoCOOHOCTH MPHUMEHATH 3HAHMS, MOJIydaeMble NMPU W3YYEHUU XUMHH, JUIS PEIICHUs 3a/ad, CBSI3aHHBIX C OKpYXKAIOLIEH NPUPOIHON cpenow,
MOBBIIIEHUST YPOBHS AKOJIOTHYECKOW KYyJIbTYPHI,0CO3HAHUS TJIO0ANBHOTO XapaKTepa SKOJIOTMYECKUX MpOoOJIeM U IMy-Ted MX pelIeHHs TMOCPEICTBOM METOJIOB
XUMUH,

11) SKOJIOTHYECKOTO MBIIIJICHUSI, YMEHHUSI PyKOBOJCTBOBATHCS MMB ITO3HABATENFHOM, KOMMYHHUKATUBHOM U COILMATbHOMN MPAKTHKE.

MeranpeameTHble pe3yJIbTaThl

B cocraBe meTanpeIMETHBIX PE3yIbTaTOB BBLACISAIOT 3HAUMMBIE/UIS (JOPMUPOBAHUSI MUPOBO33PEHHUS O0IIIEHAYYHBIC OHATHS (3aKOH, TEOPHUS, IPHHLIMII,
TUnoTe3a, Gaxr, cucrtema, mporecc, SKCIEPUMEHT U JIp.), KOTOPbIe HCIOIB3YIOTCS B €CTECTBEHHO*HAYYHBIX YYEOHBIX MPEAMETaX U MO3BOJSIOT HAa OCHOBE
3HaHUHM U3 3TUX MPEIMETOB (OPMHUPOBAThH MPEJICTaBICHUE O LETOCTHOW HAyYHOU KapTHHE MUpA, M YHUBEpCaIbHbIe yueOHble IeHCTBUS (03HABATEbHBIE,



KOMMYHHKATHBHBIE, PETYISTHBHBIC), KOTOphIe 00eCIeYnBaOT (HOPMHUPOBAHIE TOTOBHOCTH K CAMOCTOSATEIHLHOMY IUIAHUPOBAHHMIO U OCYIIECTBICHHIO yYEOHOM
JIeSATCIHLHOCTH.

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOSHUS 00PAa30BATENHHOM MPOrPAMMBI TI0 XHMHHU OTPAKAIOT OBJIAJICHUE YHUBEPCATBHBIME MO3HABATEIHHBIMH
JIEHCTBUSIMHU, B TOM YHCJIC:

baszoevimu nozuueckumu deiicmeuamu

1) YMEHUEM HCIOJIb30BATh MPUEMBI JOIMUYECKOIO MBIIIJIEHUSI MPU OCBOCHUU 3HAHUM: PAcKpbIBaTh CMBICI XWMHUYECKUX IOHATUH (BBIAENIATH HMX
XapaKTepHbIE NPU3HAKH, YCTAHABIUBATh B3aUMOCBA3b C JPYTUMU HNOHSTUSIMHU), UCIIOIb30BaTh MOHATUSA U1 OOBACHEHUSOTIEIbHBIX (DAKTOB U SIBICHUIL;
BBIOMPATh OCHOBAHUS M KPUTEPUUIIIS KIACCH(PHUKAIINNA XUMUYECKUX BEIIECTB U XUMUYECKUX PEAKLUi; YCTaHABIMBATh MPUYNHHO-CIICICTBEHHBIE CBS3U
MEeX/ly 00beKTaMH U3YUEHHS; CTPOUTH JIOTUUECKUE PACCYKAECHUS (MHIYKTHBHbBIE, IETYKTUBHBIC, 110 aHAJIOTHH); JIEJaTh BBIBOABI U 3aKIIOUYEHUS;

2) yMEHHEM IPUMEHATH B Mpoliecce NO3HAHUSI CUMBOJINYECKUE(3HAKOBBIE) MOJIENH, UCIIOIb3yEMbIE B XUMHUH, IPEOOPa30BbIBATh IINPOKO IPUMEHSEMbIE
B XMMUH MO/IETIbHBIE [TPE/ICTABICHUS — XUMUYECKHH 3HaK (CHMBOJI 3JIEMEHTA), XUMU4eckas GopMysia U ypaBHEHHE XUMUYECKOHN peakui — MpU pEeIIeHUU
yueOHO-TI03HABATENbHBIX 337ay; C Y4ETOM 3THX MOJEIbHBIX NPEJCTABICHUN BBISABIATH U XapaKT€pPU30BaTh CYIIECTBEHHbIE NPU3HAKU H3y4aeMbIX
00BEKTOB — XMMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIIHii;

bazosvimu uccredosamenvckumu oeiicmeuamu

3) yMEHHEM HCTOJb30BaTh MOCTABIICHHBIE BOMTPOCH] B KAU€CTBEMHCTPYMEHTA MMO3HAHMSI, a TAK)KE B KAUECTBE OCHOBBI /7151 (POPMUPOBAHUS THIIOTE3HI 110
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIXCYXKICHHIA;

4) mpuoOpeTeHre OmbITa MO IIAHUPOBAHUIO, OPraHU3allMi U MPOBEACHUIO YUCHUYECKUX SKCIIEPUMEHTOB: yMEHUE HaOI0aaTh 3a X0- J0M Ipolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATH €ro pe3yibTaT, (OpMYyIHpOBaTh OOOOLIEHHS M BBIBOABI MO pe3yiabTaTaM MPOBEAEHHOIO OIbITa, HCCIEIOBaHMS,
COCTaBIISATh OTUET O MPOJIeNIaHHOM pabdoTe;

Pabomoi ¢ ungpopmayuei

5) yMeHHEM BbIOUpaTh, aHATU3UPOBATh U HHTEPIPETUPOBATH HH- (DOPMAIHIO PA3IUYHBIX BUAOB U (OPM Hpe/CTaBICHUS, OTy4aeMyOU3 pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs JTUTepaTypa XUMUYECKOTO COJCpKaHUs, CIIPaBOYHbIE TOCOOMs, pecypchl IHTepHeTa);

6) YMEHHUEM NPUMEHATH Pa3IMYHble METOJbl M 3alpOChl MPHU IMO- HCKE M O0TOOpe MH(POpPMAIMM U COOTBETCTBYIOIIMX AAHHBIX, HEOOXOIUMBIX IS
BBITIOJIHEHUSI ~ y4eOHBIX ¥ TIO3HABATENBHBIX  3aJa4  ONpeAeNEHHOro  TUMa; MNpUOOpeTeHue  OombiTa B OOJACTH  UCHOJIb30BaHUS
MH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA, OBJIa/ICHNE KYIbTYpPOil aKTUBHOTO HCIIOIb30BAHUSI PA3IMUHBIX IOMCKOBBIX CUCTEM;

7) YMEHUEM HCIIOJIb30BaTh M aHAJIM3UPOBATh B MPOIecCe YUeOHOUM M UCCIIeIOBATENbCKON AEATeIbHOCTH MH(POPMALIUIO O BIUSHUU TMPOMBIILIEHHOCTH,
CEJIbCKOTO X031 CTBA U TPAHCIIOPTA HA COCTOSIHUEOKPYKAOIIEH PUPOJHON CPEJIbI;

YHM(fepCllﬂbelMu KOMMYHUKAMUGHBIMU Oeiicmeuamu

8) YMCHHUEM 3alaBaTb BOIIPOCHI (B X0J€ auajiora W/ ,ILI/ICKyCCI/II/I) 0 CYHUIECTBY O6CY)KI[3.CMOI‘/'I TEMBEI, q)OpMYJ'II/IpOBaTB CBOM MPEHJIOKCHUA OTHOCUTCIBHO
BBITIOJIHCHUA HpeﬂHO)KCHHOﬁ 3aga4u,

9) ano6peT CHUC OIIbITa MPC3CHTALMN PE3YJIbTATOB BLIIIOJHCHUSA XUMHWYCCKOTO SKCIICPUMCHTA (J'Ia60paTOpHOF O OIIbITAa, na6opaTopH01?I pa6OTBI 8 ()
HCCIIEIOBAHUIO CBOMCTB BCIICCTB, yqe6Horo HpOeKTa);

10) 3aUHTCPCCOBAHHOCTL B COBMECTHOH CO CBCpCTHUKAMU MI03HABATENbHOM M HCCIEA0BATEIbCKOM AEATeIbHOCTU Ipu pCHICHNHA BO3HUKAIOMINUX HpOGJ’ICM Ha
OCHOBC yqéTa O6HII/IX HUHTCPECOB U COITaCOBAHUA TO3UIIHI (O6CY)KILCHI/ISI, oOMeH MHCHUSAMHU, KMO3TOBBLIC HITYPMBI» U ,I[p),



Yuueepcanvnvimu pecynamugnvimu Odeiicmeusmu

11) YMEHHEM CaMOCTOSITEILHO OIPEIEIIATH LENH AESTENIbHOCTH, INIAHUPOBATh, OCYILECTBIATh, KOHTPOJIMPOBATh U IPU HEOOXOIUMOCTU
KOPPEKTHPOBATH CBOIO JAEATENLHOCTD, BEIOMpaTh Hanboseed(h(heKTHBHBIE CIIOCOOB! penieHns] y4eOHBIX U MO3HABATENbHBIX 3a/1a4, KOPPEKTUPOBATh
HPEI0KEHHBIH aNrOpUTM ACHCTBUI MPU BBINOJIHEHUN 3a/IaHUN C YUETOM TOTYUYEHHUS] HOBBIX 3HAHUK 00 M3y4aeMbIX 00bEKTaX — BELIECTBAX U PEAKIHAX;

12) yMEHHEM UCIIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, [IPE/IaraéMble B yCIOBHHU 3aaHUH.

[IpeameTHbie pe3yibTaThl

B cocraBe npeMeTHBIX pe3yIbTaToB [0 OCBOCHUIO 0053aTENbHOIO COJEPKaHUsl, YCTAHOBIEHHOTO IJaHHOU IIPUMEPHOI paboueil mporpaMMoi, BbIIEISIOT:
OCBOCHHBIE 00Y4JaAIOIIMMHUCS HaydHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUH, criennudeckre is IpeMeT-HON 00JI1acTH «XUMUS, BUABI JCITEITHbHOCTH
T0 MOJYYEHHIO HOBOTO3HAaHUS, €r0 MHTEPIPETAH, NPEeo0OpPa30BaHUI0 U NPUMEHEHHUIO BPA3INUHbIX YU€OHBIX  HOBBIX CUTYALUSX.

[IpenMeTHBIE pe3yabTaThl MPEACTABIECHBI 110 ro1aM 00y4eHUs! HOTPaXKatoT C(POPMUPOBAHHOCTH Y 00YHaIOIUXCSl CIAEAYIOIINX YMEHUN:

KJIACC

1) packpwviéamb CMBICI OCHOBHBIX XHMHUYECKUX MOHSTHUH: aTOM, MOJIEKY/Ia, XUMUYECKHI AJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIECTBO, CMECH,
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAasi M MOJIEKYJIIpHasi Macca, KOJIMYeCTBO BEIeCTBa, MOJIb, MOJIIpPHAsl Macca, MaccoBas J10Jii XUMHUYECKOIO 3JIEMEHTa,
MOJISIPHBIM 00BEM, OKCU, KUCIIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPULIATEIHHOCTh, CTEIIEHbOKUCIECHHS, XUMUYECcKasl peakiusl, TermaoBoi addekT peakumy,
KJIacCU(UKaAIUs peaKlnii, XUMUYECKas CBSI3b, PaCTBOP, MacCcoBasi J0JIsI BEIIECTBA B pACTBOPE;

2) wwocmpuposams B3aUMOCBSA3b OCHOBHBIX XUMHYECKHX MOHATHH (CM . 1. 1) M IPUMEHSATH 3TH MOHATUS NPH ONMHCAHHU BEHIECTBH MX MPEBpPAICHHI;

3) ucnonv3068ams XMMUUYECKYIO0 CUMBOJIUKY JUIS COCTaBIEHUS (POPMYJ BEUIECTB M YPAaBHEHUI XUMUUECKHUX PEaKIIuii;

4) onpedenams BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX; CTENCHb OKHCIIECHUS AJIEMEHTOB B OMHAPHBIX COEJUHEHUSX; NPUHAIIECKHOCTD
BEIECTB K ONpe/IeNEHHOMY KJIacCy COeIMHEHUH Mo GopMyiaMm; BUI XMMHUYECKOH CBA3U (KOBAJIEHTHAs M MOHHAS) B HEOPTAHUUECKUX COETUHEHUSAX;

5) packpwieams cmulcn Iepuoaueckoro 3akona J[. 1. MeneneeBa: 7eMOHCTPHPOBATH IIOHUMAHUE IEPHOANMYECKON 3aBUCIMOCTHCBOCTB XUMUYECKUX
AJIEMEHTOB OT WX IOJIOKEHHSI B IEPHOANYCCKON CHCTEME; 3aKOHOB COXPAHEHHUSI MACChI BEIIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YUCHHUS,
3aKoHa ABOTAJIPO; ONUCHIBAMb U XAPAKMEPU306aMb TAOINIHYIO (OPMY IEPHOTHUECKON CHCTEMbI XHMUYECKUX 3JIEMEHTOB: Pa3lIN4aTh OHSATHS
«rnaBHas moarpynmna (A-rpymma)y U «moboynas noarpynmna (b-rpymma)», Manele u  OoNbIIME TMEPHOMABI; coomHocums OOO3HAYCHHS, KOTOPHIC
umeroTces B tabmuie «llepuoanmyeckas cucrema xumuueckux 3iemeHnToB /. M. MenneneeBa» ¢ 4HMCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsil sipa, 00IIee YUCIIO JICKTPOHOB U PACIIPEICIICHUE UX 110 3JICKTPOHHBIM CJIO0SIM);

6) Kraccu@uyuposams XUMUYECKUE dJICMEHTHI, HEOPraHUYECKUE BEIIECTBA; XUMHUECKHE PEaKIMU (TI0 YUCITY U COCTABY YYaCTBYIOIIMX B PEAKIHH
BEIIECTB, M0 TETIOBOMY 3 (PeKTy);

7) Xapaxmepuzo8amsp (ONUCbleamy) OOIINE XUMUUYECKUE CBOMCTBA BEIIECTB PA3TUYHBIX KI1ACCOB, MOATBEPIK1asl OMMCAHUE TPUME-PaMH MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUXPEAKIUI;

8) nmpozHo3uposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaueCTBEHHOTO COCTaBa; BOZMOXKHOCTH NMPOTEKAHMSI XMMHUYECKUX Ipe- BpalleHUN B
Pa3IMYHBIX YCIOBHUSX;

9) évblyuUCIAMb OTHOCUTEIBHYIO MOJICKYISIPHYIO U MOJISIPHYIO MacChl BEIECTB; MAacCOBYIO JOJI0 XMMHUUYECKOTO 3JeMEHTa MO (OopMyse COCTUHEHUS;
MacCOBYIO JOJIO BEIIECTBA B pACTBOPE; MPOBOIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIInu;

10) npumeHsms» OCHOBHBIE OTIEPAIIUU MBICTUTEIILHON NEATEILHOCTH — aHaJU3 U CUHTE3, CPaBHEHHE, 0000IIeHNe, CHCTeMAaTU3allnIo, KIacCU(PUKAIUIO,
BBISIBJICHHE MTPHUYUHHO-CIIEJICTBEHHBIX CBSI3€H — Il U3y4YSHHS CBOWCTB BEIIECTB U XMMUYECKUX PEAKIUi; €CTeCTBEHHO-HAYYHbIE METOIbI TO3HAHUS —



Ha0JI0IcHNE, U3MEPEHNE,MO/ICTTUPOBAHUE, SKCIIEPUMEHT (PealbHbIH 1 MBICIICHHBIN);

11) crnedosamsp MPABUIIaM TOJIb30BAHHUS XUMHUECKOW MOCYAON U Jab0opaTOpHBIM 00OpYJOBAaHUEM, a TAKKE MpaBHJIaM OOpAICHUsI C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIMSAMH IO BHITIOJTHEHUIOIA00PATOPHBIX XUMHUYECKUX OIBITOB IO TIOTYYEHHIO M COOMPAHMIOra3000pa3HbIX BEIECTB (BOIOPOIA U
KHCJIOpO/1a), NPUTOTOBIIEHUIO PAaCTBOPOB C ONPEAECIEHHON MaccOBOM J0J€Hl pacTBOPEHHOIO BEIIECTBA; IUIAHMPOBATb U IPOBOJAUTH XUMUYECKHE
IKCIIEPUMEHTBI IOPACTIO3HABAHHIO PACTBOPOB ILEI0YECH M KHCIOT ¢ IOMOIIBIO HHANKATOPOB (JIAKMYC, heHoI(TaeH, MeTUIIOPaHK H Ip.).

KJIACC

1) packpvieams cMbic/i OCHOBHBIX XUMUYECKHUX MOHATHI: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, NOH, KATUOH, aHHOH, ITPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKHCIIEHUS, XUMUYECKasl peaklys, XUMHUEcKas CBsI3b, TEIIOBOW 3 (eKT peakiuu, MOJb,
MOJISIPHBIM 00BEM, pacTBOP; MEKTPOJIUTHI, HEAIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs JUCCOLMAIUS, PEAKIIM HOHHOTO 0OMEHa, 00paTuMble U HeoOpaTUMbIe
peaxkiuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, OKHCIUTENb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJIEHHE, AJIOTPONHs, aM(pOTEPHOCTH,
XUMHYECKas CBS3b (KOBAJIEHTHAs, MOHHASI, METAJUINYECKasi), KpUCTaNInYecKasi pelérka, KOppo3us METauIOB, CIIJIaBbl; CKOPOCTh XUMUYECKOH peakiui,
npenenbHo fomyctumas konuentpauus (I11K);

2) unmocmpuposams B3aUMOCBSA3b OCHOBHBIX XMMUYECKMX MOHATHH (CM. M.1) U MPUMEHATH 3TU MOHATHS TPH OMMCAHUU BEIIECTBU UX NPEBpAICHUIL;

3) ucnonv3068ams XMMUUECKYIO0 CUMBOJIUKY JUIS COCTaBIEHUS (OPMYJ BELIECTB M YPABHEHUIM XMMUUECKUX PEaKIuii;

4) onpeodenamsv BAJEHTHOCTb M CTENEHb OKHUCIICHHUS XMMUYECKUX JJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa; MPUHAIJIEHKHOCTh BEIIECTB K
OIpesieNIEHHOMY KJ1acCy CO€AMHEHUH o GpopMynaM; BUA XUMUUECKOM CBSI3U (KOBaJIEHTHAsl, HOHHAs, METAJUINYECKasl) B HEOPraHUYECKUX COETMHEHHUSX;
3apsi/i MIOHA TI0 XMMHUYECKOH (popMmyrie; XapakTep cpeibl B BOAHBIX PACTBOPaX HEOPraHUUECKUX COEIMHEHNH, TUIT KPUCTAJUINYECKOHN PEIIETKH KOHKPETHOTO
BEIIECTBA;

5) packpwieamv cmbicn nepuoauueckoro 3akoHa Jl. M. MenzaeneeBa M NEMOHCTPUPOBATb €ro MOHUMAHUE: ONUCHLIBAMbL U XAPAKMEPUZ0BAMb
TaOIMUHYI0 (POPMY MEPHOJUUECKON CHCTEMBbl XUMUYECKUX 3JIEMEHTOB: pa3ivyaTh MOHATHS «IJ1aBHas noArpynna(A-rpymmna)» u «mo0odHas MoArpymma
(b-pynna)», mansie u OoJiblIME IEPUOABI; cOOMHOCUMb 0003HAYSHUSI, KOTOPBIE UMEIOTCS B IIEPUOINYECKOI TabnuLe, ¢ YMCIOBBIMU XapaKTepPUCTHKAMU
CTPOEHHSI ATOMOB XUMHUYECKUX HJIEMEHTOB (COCTaB U 3apsi A1pa, OOIIeeYrciIo IEKTPOHOB M PACHpPEEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM); 0OBACHAMb
o01111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB U X COEMHEHUH B Mpeeax MajlblX EpUOJIOB U INIABHBIX MOATPYII ¢ YYETOM CTPO €HUS MX
aTOMOB;

6) Kraccuguyuposams XUMHUYECKHE 3JIEMEHThl; HEOPraHMUECKHe BEIIEeCTBA; XUMUYECKHUE PEaKIMU (110 YUCIYy M COCTAaBY YYaCTBYIOLIUX B pEaKIUH
BEIIECTB, 110 TEIIIOBOMY 3P HEKTY, 10 U3MEHEHHIO CTENIEHEH OKUCICHUS XUMUYECKHUX JIEMEHTOB);

7) Xapakxmepuzo8amy (onucwvléanmsy) oOLUIE XUMUYECKIE CBOWCTBA BEIIECTB PA3IMUHbIX KIACCOB, MOATBEPXKAas OMMCAHUE IPUME-PaMU MOJIEKYIISIPHBIX
Y MOHHBIX YPaBHEHH COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIUi;

8) cocmasnsameb ypaBHEHHS DJIEKTPOJIMTUYECKOM JUCCOLMALMM KHUCIOT, IIEJI0YEH U COJEH; MOJIHBIE U COKPAIlEHHBIE YpaBHEHHUS pEaKLUUi MOHHOTO
oOMeHa; ypaBHEHHUS peakluii, MOATBEPKIAIOINXCYILIECTBOBAHNE TEHETHUECKOM CBS3M MEX/Iy BEIIECTBAMH Pa3INYHbIX KJIACCOB;

9) packpviéams CYITHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIXPEAKIIUI TTOCPEICTBOM COCTABICHMS SIIEKTPOHHOTO OalaHCca STUXpeaKIuii;

10) npozcHo3upoeams CBONCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3MOYKHOCTH NPOTEKaHWS XMMHMUYECKHUX IPEBPALICHUM B pa3iIMYHbIX
YCIIOBUSX;

11) @vluUCAAMb OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJII0O XMMHYECKOTO 3JIeMEHTa 1Mo (pop-Mylie CoOeTMHEeHHUS;
MacCOBYIO JOJII0 BEIIECTBA B PACTBOPE; IPOBOIUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKON pEaKLINN;

12) crnedosams TIpaBUJIaM TOJb30BAHUS XMUMUYECKOH MOCYI0N M J1abopaTOpHBIM 000pYIOBaHMEM, a TAaKKe MpaBHJIaM OOpAIeHUs C BEIIECTBAMH B



COOTBETCTBUH C MHCTPYKLHMAMH IO BBITOJHEHUIO JTa0OPaTOPHBIX XUMUYECKUX OIBITOB IO TOMYYEHUIO U COOMPaHMIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U
YIJIEKHUCIIOTO Ta3a);

13) nposooums peakuuy, MoATBEPKAAIOLINE KaUeCTBEHHBIN CO- CTaB Pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHII- OPOMUA-, HOAUI-,
kapOoHnar-, ¢ocdar-, cunukar-, cynbar-, THAPOKCUI-UOHbI, KATHOHBl aMMOHHMS M HOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIONIME B BOJHBIX PacTBOPax
HEOPraHUYECKUX BELIECTB;

14) npumeHsAmMb OCHOBHBIE OIEpallMM MBICIUTEIBHON NEATENbHOCTH — AHAJIW3 U CUHTE3, CpaBHEHHE, 0000IIEHHE, CHCTEMAaTU3alUI0, BHISBICHHE
[IPUYHUHHO-CJIEICTBEHHBIX CBA3EM — JUIsl U3y4EHHS CBOMCTB BEILIECTB M XMMUYECKHUX PEaKIIUi; eCTECTBEHHO-HAYYHBIEMETO/1bI I03HAHUS — HAONIO/IEHUE,
U3MepeHue, MOAECITMPOBAHNE, SKCIIEPUMEHT (peaibHbIN U MBICIIEHHBIH).

COAEPKAHUE YYEBHOI'O INPEIMETA «XHMMSA»IIO I'OAAM U3YUYEHUA
8 KNACC

Hepnonaq AJIbHbIC XUMHNYECKHNE NTOHATHUSA

[Tpenmer xumuu. Posib XuMun B sku3HH YyenoBeka. Tena u BemecTBa. @U3NUECKUE CBOMCTBA BEMIECTB. ATrperaTHoe cocTosiHue BemecT. [lonsaTue o MeTomax
MMO3HAHMS B XUMUHU. XUMHUS B CHCTeMe HayK . UucThie BemecTBa U cmecu . CriocoObl pa3ieieHus] CMECeH

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE dIIEMEHTHI. CHMBOJIBI XUMUYECKUX JI€MEHTOB. [IpocThie U CIIOKHBIE BEIIECTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas popmyia. BaleHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA cOcTaBa BemecTB. OTHOCUTEbHAsIaTOMHAs Macca. O THOCUTETbHAS
MOJIEKYJIsipHast Macca. MaccoBasi J0JIsi XUMUYECKOT0 3JIEMEHTA B COCIMHEHUU.

Ouznyeckue U XUMUYECKHUE SBICHHS. XUMUYECKass peakiys ue€ NMPU3HAKU. 3aKOH COXPAHEHHMS MAacChl BEHIECTB. XUMHUUYECKUEYPaBHEHHS.
Knaccudukarys XumMudeckux peakiyii (COeTMHEHNs, Pa3I0KEHHs, 3aMEIICHNS).

XUMHYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOW MOCYI0H, C TIpaBMiIaMH pabOThI B JJaAOOpaTOPHU U MpUEMaMu 00paIieHus ¢ Ja0opaTopHbIM
000pyIO0BaHUEM; H3yUEHHUE U ONMCaHKHE (PU3HMYECKIX CBOMCTB 00pa3IioB HEOPraHMYECKHX BEIECTB; HaOMt01eHne (GU3HIeCKUX (TUIaBJICHHE BOCKA, TASTHUE
JIbJ1a, paCTUPAHKE CaxapaB CTYIIKE, KUTIEHHE U KOHICHCALUS BOJIbI) U XUMHUUECKHUX (TOPEHUECBEYH, MMPOKATMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE
Mella C KHCJIOTOM) SBJICHHH, HAOMIOICHUE U ONMMCAaHUE MPU3HAKOB MPOTEKAHHMS XMMUYECKUX PEaKInil (pa3sioskeHne caxapa, B3auMOJICHCTBHECEPHONU KHCIOTHI
¢ xJ0puaoM Oapus, pasioxkenne ruapokcuaa meau (1) npu HarpeBanuu, B3auMoeicTBUe xenesa ¢ pactBopom cor Meau(Il)); u3ydenue cnoco6oB
paszeneHus cMecel (¢ TOMOITBI0 MarHuTa, (PUILTPOBAHUE, BHIMTAPUBAHUE, TUCTUIUIAIMS, XpoMaTo-rpadus ), MpoBEICHNUE OUYNCTKH TIOBAPEHHOMN COJIHU;
HaOII0/IEHUE HOMUCAHKE PE3YIbTATOB MPOBEICHHS OTBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MACcChl; CO3/IaHUE MOJIeNel MoKy (IIapOCTEPIKHEBBIX) .

Ba:kHeiimue nmpeacTaBuTe]H HEOPraHUYeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopon — anemeHT unpocroe BemiectBo. HaxoxaeHue Kuciaopoa B Ipupojie, pU3nIecKue 1 XUMHYecKHe
cBoiicTBa (peakiuu ropenus). Oxcunpl. [Ipumenenue kucnopoaa. CriocoObl MoayueHUs KMCIOpo/ia B 1a00paTOpUK U MPOMBIILIEHHOCTH. KpyroBopot
Kucioposa B npupoze. O30H — aIoTponHas MOAU(pUKALU KUCIOPOa.

TenoBoii 3¢ pekT XumMuueckoi peakiuy, TepPMOXMMHYECKHE YPaBHEHHS, K30- U SHAOTEPMUUECKUE peakiuu. TOIUMBO: yroib U MeTaH. 3arpsi3HeHue
BO3/lyXa, YCHJICHHE NapHUKOBOIO 3(pdekra,pazpyiieHre 030HOBOTO €05 .

Bonoponx — snemeHT u mpocroe BeniecTBo. Haxosxienue Bogopoa B npupoJe, Gusnueckue 1 XMMHUYECKHE CBOMCTBA, IPUMEHEHUE, CIOCOOBI MOy YEHHUSI.
CoctaB KUCIIOT U COJIEN .

Komnunuectso BemectBa. Mosb. MosnsipHast Macca. 3akoH ABorapo. MousipHblii 00bEM ra30B. PacuéTsl Mo XUMHUYECKUM YPaBHEHHSM.



dusnueckue cBoiicTBa Bozibl. Bosa kak pacToputens. PactBopsl. HacklenHble 1 HeHACHIIIEHHBIE PACTBOPLL. Pacmeopumocms seujecms 6 6ode. 1
MaccoBas 7015 BelecTBa B pacTBOpe. XuMHUYECKUe cBoiicTBa Bojibl. CocTaB ocHOBaHMA. Posib pacTBOPOB B PUPO/IE U B *KHU3HU yelioBeka. KpyroBopot Bojibl B
npupo/ie. 3arpsa3HeHUePUPOIHBIX BOJI. OXpaHa U OUYMCTKA MPUPOTHBIX BOJI.

Krnaccudukaims Heopranndeckux coeauHenuii. Okcunpl. Knaccudukanms okcuaos: coneodpasyroniyie (OCHOBHBIE, KUCIOTHbIE, aM()OTEpHBIC) U
HecoseoOpasytone. HomeHnknaTtypa okcuioB (MeXayHapoaHas ¥ TpuBHaibHas). Ousnueckue 1 XuMUYECKHe cBOMcTBa okcuoB. [lomyuenue.

OcHoBanus. Kitaccudukanms oCHOBaHHI: MIENOYHN M HEPACTBOPHMBIC OCHOBaHUs. HoMeHKIIaTypa oCHOBaHMIA (MK /TyHApOJHAS U TpUBHAIbHAs). Du3nueckue
Y XMMHUYECKHE CBOMCTBA OCHOBaHM. [TorydeHne ocHOBaHMIA.

Kucnotsl. Knaccuguxarus xucnor. HomeHknatypa KuciaoT (MexIyHapoaHas U TpuBHaibHas). Ou3nueckue u XMMUYECKUE CBOMCTBA KUCIIOT. Psi/1 akTUBHOCTH
metaiuioB H. H. bekerosa. [lony4yenue kucior.

Comu. HomenknaTypa cosieit (MeXayHapoaHas ¥ TpuBHaIbHas ). GU3MYeCcKue U XUMUUECKHE CBOMCTBA cosiell. CriocoObl MOTYUYEHUs COTEH.

I'eneTnyeckast CBsI3b MEXK/y KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

XUMHYECKUH SKCTIEPUMEHT: Ka4eCTBEHHOE OTIPEICTICHUE COJIEPKAHUS KHCIOPO/ia B BO3AyXe; MOIyueHne, CoOupaHue, pacrio3HaBaHUE M U3yUEHUE CBOMCTB
KUCJIOpO/Ia; HAOIOICHNE B3aUMOJICHCTBHS BEIIECTB C KUCIOPOAOM U YCIOBHUS BOSHUKHOBEHHUS U TPEKPAIEHHs TOPEeHUs (10Kapa); 03HAKOMJIICHHUE C
o0pasiamu OKCHJIOB M OIMCaHKE UX CBOMCTB; MOJTyueHUE, COOUpaHue, paclio3HaBaHUE U U3yYeHUE CBOWCTB BOJIOpOJa (TOpeHHe); B3auMOJEHCTBHE BOJIOPOJA
¢ okcuaoM meau(1l) (Bo3MOXKHO HCTIONBb30BaHKE BHICOMATEPHAIOB); HAOIIOICHNE 00PA3IIOB BEIIECTB KOJTMIECTBOM | MOJIb; HCCIIEIOBAHMEOCOOEHHOCTEH
PacTBOPEHHUS BELIECTB C PA3IMYHON PacTBOPUMOCTBIO; PUTOTOBIEHHE PACTBOPOB C ONpPEEIEHHON MacCOBOM J0JIEi paCTBOPEHHOTO BEIIECTBA;
B3aUMOICHCTBHE BOJIbI C METAJUTAMH (HATPHUEM U KaTbITeEM) (BO3MOKHO HCTIOIH30BaHNE BUACOMATEPUAIORB); OTIPEICTICHUE PACTBOPOB KUCIIOT U IIET0YEH
C MOMOIIBIO0 UHIMKATOPOB; UCCIIEA0BaHNE 00pa3I[0B HEOPTaHMYECKUX BELIECTB pa3-JTMYHBIX KJIACCOB; HAOMIOAEHNE U3MEHEHHS OKPACKU MHIUKATOPOBB
pacTBopax KHCJIOT U IIENI0UeH; n3yueHne B3auMoIeicTBIsI okcH-1a Meau(Il) ¢ pacTBOpoM CepHOM KHCIIOTHI, KUCIOT ¢ METJIaMH, PEaKIIUi
HEWTpaIU3aluy; MOJyYEHNE HEPACTBOPHMBIX OCHOBAaHMM, BBITECHEHHE OJHOIO METaJlUla JPYTMM M3 pacTBOpa COJIM; PEIICHUEIKCIIEPUMEHTANIBHBIX 3a/1a4 [0
TeMe «BakHeilne Ki1accbl HEOPraHUYECKUX COETMHEHUI.

Ilepuoauyeckuii 3akoH U nepuoaMYecKas cucteMa xumudecknx 3jaementoB [, . MenjeneeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHH

HepBHe IIOIIBITKH KJ'IaCCI/I(i)I/IKaHI/II/I XUMHYECKUX 3JIeMeHTOB. IloHaTue o IpylIax CXOAHBIX 2JICMCHTOB (H_IGJ'IO‘IHBIG N IICIIOYHO3EMCIIbHBIC METAJLIIbI,
raJIOor¢Hbl, MTHCPTHLIC I'a3bl. SHGMGHTH, KOTOPBIC 06pa3y10T aMQ)OTepHLIe OKCHUABbI U TUAPOKCHUBI.

HCpI/IOI[I/ILIeCKI/Iﬁ 3aKOH. HepnonnquKaﬂ CUCTEMA XMMHNYCCKUXDJICMCHTOB I[ N. Menpaeneena. Bujbl Ta6J'II/II_IbI ((HepI/IOI[I/I‘IeCKaSI CUCTCEMA XMMHNYCCKUX
OJICMCHTOB H . 1. Menpaeneenay . HepI/IOI[LI U I'PYIIIIBI . DuU3NYECKUI CMBICHT IMOPAAKOBOI'0 HOMEPA, HOMEPOB IICpH- OJia U I'PYIIIIbI 2JICMCHTA .

CTpOCHI/Ie atomoB. CocTaB aTOMHBIX AAEP. M3oTomnbI. :‘)J'ICKTPOHLI.CTpoeHI/Ie AJICKTPOHHBIX 000JI04EK aTOMOB IICPBLIX 20 XMMHYECKUX DJIEMEHTOB
HepHOHquCKOﬁ CUCTCMbI I[ N. Menpeneena. XapaKTepI/ICTI/IKa XUMHYCCKOI'O 3JIECMCHTA I10 €TI0 IIOJTOXCHHUIO B HepHOHquCKOﬁ CUCTEMC I[ H. Menpeneena.

3aKOHOMepHOCTI/I HU3MCHCHUA painyCa aTOMOB XUMHWYCCKUX 3JIC- MCHTOB, MECTAJUIMYCCKUX WU HEMCTAJLTHMICCKUX CBOMCTB I10 rpyImiamMu mnepuoaam. 3HaueHue
MEpUOANICCKOTO 3aKOHA U HepHOHquCKOﬁ CUCTEMbI XUMHUYCCKHUX 3JICMCHTOB IS PA3BUTUA HAYKU U IIPAKTUKH . I[ . 1. MenneneeB — y‘{éHHﬁ U TPpAXXIaHNUH .

3J'IGKTpOOTpI/ILIaTCJ'IBHOCTB XAMHYECKHUX 3JIEMEHTOB. XUMUYE- CKasl CBA3b (I/IOHHaSI, KOBAJICHTHAA IOJISIpHAsA U KOBAJICHTHASA HCIIO- J'IHpHaiI). CremneHb
okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTCIILHEIC peakuu. Hpoueccm OKHUCJICHHS M BOCCTaHOBICHUS. OKHCINUTENIHN U BOCCTAHOBHUTEIIH.

XUMHUYECKUM SKCIICPUMCHT: U3YYCHUC 06pa3u0B BCIICCTB MCTAJI- JIOB 1 HEMCTAJLJIOB, B3aUMOJICHCTBUE T UAPOKCH/A HUHKA C paCTBOpAMH KUCJIIOT U
I_L[CJ'IO‘ICI\/’I; MPOBCACHUC OIIBITOB, WUIHOCTPUPYIOIHUXIIPUMEPBI OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peakunﬁ (F OPCHUC,PCAKIIUN PA3JIOKCHUS, COCI[I/IHGHI/IH).



Me:knpeaMeTHbIE CBSI3H

Peanmzarus MexXIpeAMETHBIX CBSI3EH MPH M3YYEHUH XUMUKB 8 KITACCe OCYIIECTBISICTCS Yepe3 UCTIONb30BAaHME KaK OOIIMX €CTECTBCHHO-HAYIHBIX
TIOHSTHM, TaK U MOHSATHH, SIBJSIFOIIMXCSI CHCTEMHBIMU JJIs1 OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01ue ecTecTBeHHO-HAYYHBIC TOHITHS: HAYYHBIHN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIN3, CHHTE3, KIacCH(DUKALNS, TIEPUOMIHOCTD, HAOIO/ICHHE,
AKCIEPUMEHT, MOJICTTHPOBAHUE, H3MEPEHUE, MOJICITh, SIBIICHUE.

dusuka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEHTPOH, HOH, H30TOTI, PAIMOAKTHBHOCTh, MOJICKYJIA, ICKTPUUISCKUH 3apsil, BEMIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, T'a3, PU3NICCKUC BEITMIHHBI, SAMHUIIEI U3MEPEHHS, KOCMOC, TIAHEThI, 3BE3161, COITHIIE.

buonorus: ¢porocunTes, Apxanue, ouocdepa.

['eorpadms: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TTOPO/IbI, TIOJIE3HBIE UCKOTIAEMbIE, TOTUTUBO, BOJIHBIE PECYPCHI .

9 KNACC

BemecTBo u XUMHYeCKas peaxkuus

[lepuonnuecknii 3akoH. [lepronnyeckas cuctema xumudeckuxnemeHToB J. M. Menneneesa. CTpoeHne aToMOB. 3aKOHOMEPHOCTUB U3MEHEHNUU CBOWCTB
XUMHAYECKHUX HJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KalIHs, KAbIUI U UX COEAUHEHHUI B COOTBETCTBHUH C MOJIOKEHUEM DIIEMEHTOB B IEPHOJANIECKON CUCTEME U
CTPOEHUEM MX aTOMOB.CTpOEHHE BEILECTBA: BUBI XUMUUECKOM CBA3U. THITBI KPUCTAIITMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA
KPUCTAJUIMIECKOM PEIETKY M BUJJA XMMUYECKON CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUIECKHUX BEIIECTB (MEXKIyHApOIHAS U TPUBUAIbHAS ). XUMHUUECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJ1acCaM HEOPraHMYECKUX COCIMHEHUN, TEHETUYECKAs! CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukanuss XuMA4eCKUX peakiuii Mo pa3IMYHbIM MPU3HAKaM (TI0 YUCIY M COCTaBY YYaCTBYIOIIUX B PEAKIMH BEIIECTB, 1O TEIIOBOMY 3(h(deKTy, 1o
W3MEHEHHIO CTETICHEH OKUCIICHUS XUMUUECKUX AJIEMEHTOB, TI0 00pAaTUMOCTH, TI0 YYaCTHIO KaTaau3aTtopa). JK30- U SHIOTEPMHUUECKHIE PEAKITUH,
TEPMOXMMUYECKHE YPAaBHCHHUS.

[TonsTHe 0 ckOpocTH XUMHUECcKO peakiuu. [TonsaTne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKHX peakiusix. [[oHATHE O TOMOTE€HHBIX U T€TEPOTCHHBIX
peakuusix. [lonamue o xumuueckom pasHogecuu. Daxmopwvli, GIUAOWUE HA CKOPOCMb XUMUYECKOU pearyuu U NOJOHNCEHUEe XUMUYECKO20
pasHosecusl.

MexaHu3M OKHCITMTEIbHO-BOCCTAHOBUTENILHBIX PEAKIMKA (DJIEKTPOHHBIA OalaHC OKHCIMTENLHO-BOCCTAHOBUTEIBLHON PEaKIUN).

Teopus EeKTPOIUTHYECKON TUCCOIMALIMHU. DJICKTPOJIUTHI U HEAEKTPOIUThI. KaTHOHBI, aHMOHBI. MeXaHU3M JAUCCOLMAIIMU BEIECTB C Pa3IMYHbIMUA BUIAMU
XUMUYECKOH CBs3U. CTeneHb auccornanui. CUIbHBIC U CIIA0BIC JIEKTPOTUTHI.

Peakiiu monHoro ooMeHa. Y cloBus NPOTEKaHHs peakiyii HOHHOTO 00OMeHa, TIOJTHbIe M COKPAIEHHbIE HOHHBIE YpaBHEeHHs peakiuil. CBOHCTBA KUCIIOT,
OCHOBaHHH M COJICH B CBETE MPEJCTABICHUHO0 dJICKTPOJUTHICCKON qrcconraniy. KadecTBeHHbIE peakIy Ha WOHBI . [loHamue o eudpoause coinell .

XUMUYECKUH SKCTIEPUMEHT: 03HAKOMIIEHHE C MOJIENIIMHA KPUCTAITUYECKUX PEHIETOK HEOPraHMUECKUX BEIIECTB — METAIIJIOB MHEMeTalioB (TpaduTa u
anmMasa), CIIOXKHBIX BEIIECTB (XJIOpHa HATPHsl); UCCIEIOBAaHNE 3aBUCIMOCTH CKOPOCTU XUMHUYECKOH Peakiiy OT BO3ACHCTBHS Pa3THYHBIX (aKTOPOB;
UCCIIeIOBaHKUE NIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLIECCA TUCCOLMALIMN KUCIIOT, LIeJI04Yel U coeil (BO3MOKHO CIOIb30BaHUE BUEOMATEPUAIIOB);
MPO-BEJCHUE OMBITOB, WILTIOCTPUPYIONINX MIPU3HAKU MPOTEKaHUs peaKilnii HOHHOTO oOMeHa (00pa3oBaHUe 0cajiKa, BhIJETICHIE Ta3a,00pa30BaHie BObI);
OIIBITOB, WITIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpeHUe, peakiuu pa3ioKeHHs, COSJMHEHNUS ); pacllO3HABAHUE
HEOPraHWYECKUX BEIIECTB C TOMOLIBIO KAYECTBEHHBIX PEAKIMK HA HOHBI; PELIEHNE SKCIIEPUMEHTAIIBHBIX 3a1a4 .

HeMeTannbl H HX coeIHHEHHS



OO6u1as xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENeHN oKucieHus. CTpoenne u Gpu3nmdecKue CBOMCTBa MPOCTHIX
BELIECTB — TaJIOreHoB. XMMHUYECKHE CBOMCTBA HA NIpUMeEpe XJIopa (B3aUMOJEHCTBHE C METaJUIaMH, HEMeTalulaMy, ienodamu). Xnoposoaopon. CosHas
KHCJIOTa, XUMUYECKUE CBOWCTBA, II0JIy4YEHHE, IPUMEHEHHE. J[eCTBHE XJI0pa U XJIOPOBOJIOPOAA HA OPraHU3M 4YellOBeKa. BakHeWye XI0pHuIbl U UX
HAaxO0/ICHUEB IIPUPOJIE .

OO6mras xapakrepucTuka 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTETICHH OKHCIICHUS.

Ctpoenne u Gpu3nyecKie CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CePhbl. AJUIOTPOIHBIE MOIU(MDUKAIIMN KHCIOPOa M cepbl. XUMUYECKUE CBOMCTBA
cepsl. CepoBOOpPO, CTPOCHHUE, (HU3HMIECKHE U XUMUIECKHE CBOMCTBA. OKCHJIBI CepBl KaK TMPEACTABUTEIH KHUCIOTHBIX OKCUIIOB. CepHas KUCIIOTa, PU3NIECKIE 1
XUMUYECKUE CBOMCTBA (00IIMe KaK MPeCTABUTEIS KJIacca KHCIIOT U creluprIecKue). XUMHYECKUE PEaKIHH, JISKAIINe B OCHOBE POMBIIIIEHHOTO CII0c0o0a
nosyyeHust cepHoit kucaoTsl. [Ipumenenue. Conu cepHOM KUCIOThI, KaueCTBEHHAs peakuus Ha cynbdaT-uoH. HaxoxieHuecepsl 1 €€ coeiMHEHU I B IPUPOJE .
XUMHYECKoe 3arps3HEHUE OKPYKAIOIIEeH Cpe/ibl COeIMHEHUAMHU cepbl (KHCIOTHBIE IO/, 3aTPA3HEHUE BO3/1yXa M BOJOEMOB), CIIOCOOBI €ro Mpe0TBPaIlEeHUS]

OOmmas xapakrepucTuka eMeHToB VA-rpymmbsl. OcOOEHHOCTUCTPOCHHS aTOMOB, XapaKTEPHBIE CTETIEHU OKUCIICHHUSI.

A30T, pacripocTpaHeHue B IpUpojie, GU3NIeCKue U XMMUIECKUe CBOUCTBA. KpyroBopoT azora B pupojie . AMMHAK, €ro (U3M4eCKuer XMMUUECKIE CBOMCTRA,
nojy4enue u npumeneHune. Coau aMMOHUS, X (GU3HMUECKHE M XUMUUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha HOHBI aMMOHUS. A30THas
KHCIIOTa, € MmoTydeHue, Gu3ndeckre 1 XUMHYEeCKHe CBOICcTBa (00IIMe KaK MPeICTaBUTENS Kilacca KUCIOT U crieruduieckue. Mcmons30BaHne HUTPATOB U COJIEH
aMMOHHS B KAY€CTBE MUHEPATBHBIX YI00peHH. X UMUUECKOE 3aTrpsI3HEHUE OKPYIKAIOIIEH Cpe/ibl COSTMHEHUSIMU a30Ta (KUCIIOTHBIE TOKIH, 3arpsI3HEHIE
BO3/IyXa, MOYBBI U BOJOEMOB).

®ocdop, amnorponHsie Moaudukanuu Gocdopa, uznueckue n xumudeckue cBorcta. Oxeun Gocdopa(V) u hochopHas kucnora, GU3NUECKIE U
XMUMHYECKHE CBOMCTBA, MonyueHue. Mcnonbp3zoBanue GochaToB B KauecTBE MUHEPAIIbHBIX YI0OpEHHIA.

OOmas xapakTepucTika >eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIE CTETICHN OKUCIICHHUS .

VYrnepon, aluioTponHbie MOAU(PUKAIMH, pacCIpOCTpaHEHHE B IPUPOE, GU3MUECKUE U XUMUUECKHe CBOMCTBA. AcopOuus. KpyroBopot yriepoaa B mpupo/e.
Oxcupipl yriepona, ux GU3HMYecKue U XUMUYECKHE CBOICTBA, JeiiCTBHIE Ha KUBbIE OPTaHU3MBI, TIOJyYeHHE U IPHUMEHEHHE. JKOJIOTHYecKHe MpolieMbl,
cBs3aHHbIe ¢ okcuaoM yriaepoaa(IV); rumnoresa riaobaibHOrO NOTEIUICHUS KIMMATa; MapHUKOBBINA AP QeKT. YronbHas KUCIOTa U e€ coly, uxX (Gu3nyeckue u
XUMHUYECKHUE CBOICTBA, Moy4yeHue U npuMeHeHue. KauectBeHHas peakuus Ha kKapOoHaT-uoHbI. Vcrionb3oBaHue KapOOHATOB B OBITY, MEUIMHE,
MPOMBIIUICHHOCTH U CETTbCKOM XO3SHCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaKO COEIMHEHHIX yriepoja (MeTaH, STaH, STUJIEH, alleTHJICH, 3TaHOJL, TIIUIEPUH, YKCYyCHAs
kuciorta). Mx cocmas u xumuueckoe cmpoerue. [loHsTre 0 OMOIOTMYECKU BaXKHBIX BEIIECTBAX: )XKUpaX, Oe/Kax, yriieBogax — U UX POJIH B KU3HU
yejoBeka. MaTepuaaibHOCEAUHCTBO OPraHUYECKUX U HEOPTaHMYECKUX COCTUHEHHUIA.

Kpemuuii, ero ¢usmyeckue u XMMHUUECKHE CBOMCTBa, moiydyeHue u npuMeHeHue. CoenuHeHus kpemuus B mpupoje. OOmrue mpectaBieHus 00 OKCHIE
kpemuusA(IV) u kpemuueBoii kucnore. CUIMKATHI, X UCHOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIILIICHHOCTU. BaxkHe e cTpouTeNbHbIE MaTepUaIb:
KepaMHuKa, CTeKJIO, LIEMEHT, OeToH, >kene300eToH. [Ipobnembl 06€30MacHOTO  UCHONIB30BAHUS  CTPOUTENBHBIX MATepUAIOB B  TOBCEIHEBHOM
KU3HU.

XUMHUYEeCKU#l SKCIEPUMEHT: U3y4yeHne o0paslioB HEOPTaHUUECKUX BEIECTB, CBOMCTB COMSHON KUCIOTHI; MIPOBEICHHE KAYECTBEHHBIX PEaKIfii Ha
XJIOPU-UOHBI ¥ HAONIOIEHUE MPU3HAKOB MX MPOTEKAHMUS; OTIBITHI, OTpaXKatoIIe (pU3nuecKkue 1 XUMHYECKUE CBOMCTBA rajloreHOB U UX COeTMHEHUI
(BO3MOKHO UCIOJb30BAHUEBUIEOMATEPHATIOB); O3HAKOMIIEHHE ¢ 00pa3I[aMil XJIOPHUAOB (TaOTEeHUIOB); 03HAKOMIIEHHE C 00pa3laMu Cephbl U €€ COeTUHEHUIMU
(B0O3- MO’KHO HCTIOJIb30BaHKE BUCOMATEPUAIIOB); HAOMIOAEHHE TIpoIiecca OOYTIIMBAHUS caxapa Moj AeHCTBHEM KOHIIEHTPUPOBAHHOM CEPHON KMCIIOTHI;
M3Yy4YeHHE XUMHUYECKUX CBOMCTB pa30aBIC€HHON CEpHON KUCIOTHI, MPOBEICHUE KAUeCTBEHHOM peakIny Ha Cyab(haT-uOH HHAOIIOICHIE TPU3HaKa e
MPOTEKAHUS; O3HAKOMIICHHE C (DM3MYECKHUMHU CBOICTBaMU a3oTa, pocdopa u ux coeanHeHni (BO3MOKHOUCIIONB30BAHUE BUIEOMATEPHAIOB), 00pa3uamMu



a30THBIX U (ocopHBIX ya00peHuit; moxyueHue, coOupanue, paclo3HaBaHUe U M3yYeHUE CBOMCTB aMMHAaKa; MIPOBE/ICHUE KAUEeCTBEHHBIX PEaKIMil Ha HOH
aMMOHUA U PochaT-uoH U U3ydeHHE PU3HAKOB UX MPOTEKAHU,B3aMMO/ICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEbIO(BO3ZMOKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB); M3yYEHHE MOJIENEH KPUCTAININYECKUX PeHIETOK anMmasa, rpadura, Qpyiuiepena; 03HaKOMJIEHHE C MPOIIECCOM acopOIuu
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM MPOTUBOTA3a; MOITyYeHHE, COOMpaHNe, paclio3HABAaHUE U M3YUEHHE CBOICTB yIIEKUCIOTO
rasa; MpoBeICHNE KaUeCTBEHHBIX PEaKINi Ha KapOOHAT- U CHIIMKAT-UOHBIN N3YUEHHE MTPU3HAKOB WX MPOTEKAHUS; O3HAKOMJICHUE C MTPOAYKIIHE it
CHUJIMKAaTHOW IIPOMBIIIEHHOCTH; PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaykHelue HeMeTauibl U UX COEAMHEHUS.

MeTaaapl 1 HX COelHHEHHS

OOmast XapakTepUCTHKA XUMHUUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHHMHU X TOJIOKEHHUS B IEPUOIUUECKON CUCTEME XUMHYECKUX 1eMeHToB J[. U.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHrneMeTauioB. MeTannnyeckas CBS3b M METAIUTMYECKAsh KPUCTAUIMYECKAsT PemIETKa. DICKTPOXUMHUECKUNA Pl
HanpspKeHUH MeTauioB. OU3nveckrue U XUMUIECKHE CBOMCTBA MeTaiuioB. O0Iue criocoObl moiyyeHus: MeTayuioB. [oHsITHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CIIocOO0BI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTalb, YYT'YH, JIOPATIOMUHNMN, OpOH3a) U UX PUMEHEHHUE B ObITY U IPOMBILIIEHHOCTH.

[[leno4ynbIe METAILIBL: TOJI0KEHUE B IEPUOANIECKON cUcTeMe XuMuueckux 3nemMentoB JI. 1. MeHnaeneeBa; cTpoeHre UX aTOMOB; HAXOXKACHUE B TIPUPOJIE.
®duznveckue U XMMUYECKUE CBOUCTBA (Ha MpuMepe HaTpus 1 Kayus ). OKCHUIBI U THIPOKCHIB HATpus U Kanus. [[puMeHeHne menoyHbIX MEeTalioB U UX
COEJTMHEHMUI.

[Ieno4yHo3eMeNbHbIE METAJUIBI MATHUNA U KAJIBLIMI: MOJIOKEHUE BIEPUOJMYECKON CUCTEME XMMUYeCKHuX 31emMeHToB /. M. MeHneneeBa; cCTpoeHUE X
aTOMOB; HaXxOXJIeHUE B pupoie. Pu3nueckre 1 XUMIUYECKUE CBOMCTBAa MarHUs M Kablus. BaxkHelmme coemuHeHNs KaabIus (OKCHI, THAPOKCH]I, COJIH).
XKécTkoCTh BOJIBI M CTTOCOOBI €€ yCTpaHEHUS.

AJIOMMHUI: TIOJIOKEHUE B EPUOAMYECKON crcTeMe XuMudeckux neMenToB JI. M. MenaeneeBa; ctpoeHre aToMa; HaxoxaeHue Bnpupoae. Guzndeckue u
XMUMHYECKHE CBOMCTBA alfOMUHMSL. AM(OTEpHbIE CBONCTBA OKCUAA U THAPOKCUAA aTIOMUHUS.

XKerne3o: nmonoxkeHre B NEPUOTUUECKON cucteMe Xumudeckux 3nemenToB Jl. M. Menneneesa; cTpoeHHue aroMa; HaXoxAeHUE B pupoae. PU3nuecKue u
XHUMHUUECKHE CBOMCTRA Jene3a. Oxcusl, ruapokcuabiu conu sxenesa(Il) u xxenesa(Ill), ux cocras, CBONWCTBA U TOJTyYCHHE.

XUMHUYeCKUH HKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METaJJIOB U CIUIABOB, UX (PU3NUECKUMU CBOMCTBAMH; H3YUEHHE PE3YIbTaTOB KOPPO3HU METAIJIOB
(BO3MOKHO MCTOJIB30BAaHUE BUIEOMATEPHATIOB), 0COOEHHOCTEN B3aUMOICHCTBUS OKCUAA KAJIbIIMSI U HATPUSC BOJOH (BO3MOYKHO HCIIOIb30BaHHE
BUJICOMATEPHAIOB); MCCIIEI0OBaHIE CBOMCTB KECTKOM BOBI; Mpoliecca FOPEeHUs jkelie3a B KUCIO- pojie (BO3MOXKHO HCIIOIb30BAaHUE BUAEOMATEPUATIOB);
MIPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMi Ha MOHBI (MarHus, KalbIus, alFOoMUHUs, ITuHKa, xene3a(ll) u xenesa(Ill), mequ(1l)); Habmonenue u
OIMCaHUE MPOILIECCOB OKPAIIMBAHUS TJIAMEHM MOHAMHU Ha-TPHUS, KA U Kaablus (BO3MOKHO MCIOJB30BAaHUE BUICOMATEPHANIOB); MCCIIEI0BAaHNE
aM(pOTEpHBIX CBOIMCTB TUIPOKCHIA ATIOMUHKS U THIPOKCH/IA [IMHKA; PeLIeHHEe SKCIIEPUMEHTAIbHBIX 3aa4 10 TeMe «BaxHeye MeTaibl U UX COSTUHEHUS.

XuMHS U OKpYKaWWas cpeaa

HoBsle MaTepuainsl ¥ TEXHOJIOTMH. BelecTBa 1 MaTepuasl B IOBCEIHEBHOM KHU3HHU 4eI0BeKa. XUMHUSA U 3[J0p0Bbe. be3onacHoe HCTOIb30BaHNE BEILECTB U
XUMUYECKUX peakuuii B ObITy. IlepBast mo- MoIb MU XUMUYECKUX 0’KOTax U 0TpaBiaeHUsX. OCHOBBI SKOJIOTU- YECKOH IPAMOTHOCTH. XMMHYECKOE 3arpsi3HEHUE
OKpyKarolelcpe sl (peaensHas fomycrtumas KonneHtpanus seniects — [1J1K). Ponab xumun B periieHnu 3K0JI0rHYeCKUX pooieM.

[TpupoJHbIE HCTOYHUKH YTIIEBOAOPOIOB (YroJib, MPUPOIHBIHN ra3,HeTh), MPOIYKTH UX NEPEepadOTKHU, UX POJb B OBITY U MIPOMBIIIUIEHHOCTH .

XUMHUYECKUH SKCIEPUMEHT: U3yYeHUe 00pa3IioB MaTepHuajIoB (CTEKJIO, CIIaBbl METAJIOB, ITIOJIMMEPHBIE MAaTEPUAIIBI).

Me:xnpeaMeTHbie CBA3H
Peanuzanus MeXnpeaMeTHBIX CBS3€H MpU U3y4eHUH XUMHHU BY Kilacce OCYIECTBIIETCS Yepe3 NCTOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHbIX



HOHSITI/If/'I, TaK U HOHSITI/II>'I, ABJIAIOMUXCA CUCTCMHBIMU JIJI OTACIBHBIX MPEAMCTOB €CTCCTBCHHO-HAYYHOT'O LIUKJIA.

OO01ue ecTecCTBeHHO-HAYYHBIC MOHSATHS: HAyYHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHs, aHAIN3, CHHTE3, Ki1accu(uKaims, mepuouIHOCTh, HAOIIOICHHE,
HKCIEPUMEHT, MOJICIUPOBAHKIE, U3MEPEHUE,MO/IeTIb, SIBIICHUE, MAPHUKOBBIA 3((peKT, TexHonorus, marepuaibl. Ousuka: Matepus, aToM, JIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOI, PAJAUOAKTUBHOCTh, MOJICKYJIA, SJIEKTPHUCCKHI 3apsijl, TPOBOJHUKH, TIOTYTIPOBOTHUKH, TUAIIECKTPUKH, (POTOIIEMEHT, HHAUKATOD,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoOe COCTOSIHHME BEIIECTBA, Ia3, PACTBOP, PACTBOPUMOCTD, KPUCTAJUIMYECKAsh PEIIETKA, CIUIABbl, (PU3MUCCKUE BEIUYMHBI,
CIMHMIIBI M3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, ITaHEThI, 38E3/1b1, COJTHIIE.

buonorust: poTocunres, apixanue, 6uochepa, SIKOCHCTEMA, MUHEPATIbHBIC YI00PEHHUS, MUKPOIJICMEHTbI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIICCTRA .

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOJIBI, TOJE3HBIE HCKOTIAEMBIE, TOTUTUBO, BOIHBIE PECYPCHI.

KasengapHo-reMaTnyeckoe IJIaHMPOBaHue 10 XUMHUHU 8 Kiace
2 yaca, 68 yacoB

Ne | Paznen. Tema ypoka Kon- | Jlara Hcnonvzoseanue
BO IIPOBELE | 06opydosanus
4acoB | HUs «Touka pocma

Tema 1. XumMua — BakHadA 00J1aCTh €CTECTBO3ZHAHUA U
MPaKTHYECKOIi JesATebHOCTH YestoBeka (5 4)

1 [Ipenmer xumun Ponb XMMUM B KU3HU YEJIOBEKAa. XMMHS B CUCTEME 1
HayK. MeTobl M03HaHUS B XUMUH.
2 3HAKOMCTBO C TMpaBUJiaMu 0€30MaCHOCTUM NPpUEMaMU pabOThI B 1 Ludposas nadoparopus RELEON

XUMUYeCKoH aboparopun. [TpakTnueckas padoTa:
Ne 1. TIpaBuia paboThI B 1a00paTOPHX HUIIPUEMBI OOPAIIICHUS C
n1abopaTopHBIM 000PYAOBAHUEM

Hudposoii natunk temmeparypsl Criipropka Caeua.

w

Tena u BemecTsa 1

N
[EEN

®du3nyecKue CBOMCTBA BCLICCTB. ArperaTHoe COCTOSIHUEC BECIICCTB .

5 YucTeie BemecTBa 1 cMecH.CriocoObl pa3/ieNieHus: CMECEH. 1 Hudpoas nabopatopus RELEON
IIpakTHyeckasi padoraNe 2. Pa3nenenue cMeceii (Ha mpuMepe
OYHMCTKH ITOBAPEHHOM COJIN)

Tema 2. BemecrBa
H XUMHYECKHe PeaKIun
(159)+1 u

ATOMBI B MOJICKYIJIBI. XHUMHYECKHUE DIIEMEHTHI

3HaKH (CUMBOJIbI) XUMHYECKUX DJIEMEHTOB

HpOCTBIC " CJIOKHBICBCIICCTBA. ATOMHO-MOJ’IGKy.HHpHOC Y4CHHUC.

R R

XUMH4YecKas cpopMlea. BaneHTHOCTh aTOMOB XMMHYECKUX
9JICMCHTOB

10- 3aKoH IMOCTOSHCTBA COCTaBa BCIICCTB. OtHocHUTeNIbHAS aTOMHAS 2
11 Macca. OTHOcHUTENbHAS MOJICKYJISIpHAsd Macca .

12 MaccoBas 1015 XMMHYECKOI'O DJIEMEHTA B COSTUHEHUH 1




13 | Ousnueckue M XUMUYECKHUE SIBICHUSL 1
14 Xumnueckas peakuus. [[puznaku 1
U YCIIOBUS MPOTEKAHUS XMMUUECKUX PEaKIHi
15 | Xumwudeckue ypaBHEHUsI 1
16 | Tumbl XUMUYECKHUX peaknuil. Peakius coequHeHUS 1
17 | Peakuus paznoxeHus 1
18 | Peakuus 3amerneHus 1
19 | Peaknus oOMeHa 1
20 | 3axoH coxpaHenust Maccsl BeriecTs. M. B. JIoMOHOCOB — y4EHBIi- 1 BECHI TEXHOXHMHUYECKUE UITH DJICKTPOHHEIE; CBeUa; KOJI0a
SHIMKJIONEIUCT. IUIOCKOMOHHAs 250 MIL; JIO)KKa JUIS COKUTaHUS
BEIICCTB
21 | KonrpomnpHas pabora Ne 1 1
Tema 3. Bo3ayx. Kucjiopoa.
Oxcuabl
(G
22 | Bo3myx — cMech razo.CocraB Bo3ayxa Kucinopoa — anemMeHT u 1
npocToe BemecTBo. O30H — aIOTPOITHAS MOAU(PHUKAIHS KACIOPO/Ia
23 | HaxoxneHue KUCIopoiaB Mpupoe, Gu3ndeckue 1 XUMHICCKIE 1
CBOMCTBA (peakiyu oKucyeHus1, ropenue. [lonstue 006 okcumax
24 | CnocoOpl mosydeHus KHCI0po/ia B 1a00paTOpHu U 1
npoMbIIieHHOCTH. [Ipumenenue kucnopoaa. [Ipakruieckas
pabota
Ne 3. Tlonyuenne u coOMpanue KUCIOpo/Ia, M3y4eHHEe ero CBOMCTB.
25 | TermnoBo# 3¢ (heKT XMMUYECKOW PEAKIHH, TOHATHE O 1
TEPMOXUMUYECKOM YPaBHEHUH, K30~ U IHIOTEPMUUECKUXPEAKIHAX
26 | TommuBo (yroJyib ¥ MeTaH). 3arps3HEHUEBO3AyXa, CIIOCOOBI €To 1
npeoTBpalleHus. Y CulieHre TapHUKOBOro A dekTa, paspyiieHne
030HOBOTO CJIOS .
Tema 4. Bogopoa. CocraB kucjior u coJieii(5 u)

27 | Bomopoa — 3JIEeMEHT U MMPOCTOE BEIIECTBO 1
28 | Haxoxnenue B mpupojie, GU3NUECKHE M XMMUUECKHE CBOMCTBA (Ha 1
npUMepe B3aUMOJICHCTBHS C HEMETaIa-MU U OKCUJIaMH METAaJINIOB
29 [IpumeneHue, ciocoObl OTYYEHUS BOAOPOIA. 1

I[paktiueckas pabota Ne 4. ITomyuenue u cobupanue Bo0poa,
U3y4eHHeE ero CBONCTB
30- | CocraB KUCTIOT U CONEi 2
31

Tema 5. Koiin4ecTBeHHBLICOTHOIICHUS B XUMUH




(44)

32 | Komnuectso BemectBa. Moins. MonsipHast Mmacca 1
33 | 3akon ABoraapo. MosspHbIil 00bEM ra3oB . 1
34- | Pacy€Tpl M0 XMMHYECKUM yPABHEHUSM. 2
35
Tema 6. Boxa. PactBopbl.Ilonsitrue 06 ocHoBanusix (5 u)
36 du3nyeckue CBOHCTBA BOABL. AHAIN3 U CUHTE3 — METObI 1
M3YUYEHHSI COCTaBa BO/IBI.
37 | Xumuueckue CBOMCTBA BOIBI (PEAKIMK ¢ METaJUIaMH, OKCHIAMU 1
METaJUIOB M HEMETAJLIOB
38 | CocraB ocHoBanuii. [lonsTHe 00 MHAMKAaTOpaX 1 Hudposas madopatopus RELEON
Hudposoii pH. mTatus ¢ 32KUMOM; MATh XUMUYECKUX
CTaKaHoB (25 MJ1); MPOMBIBaIKa
39 | Bona kax pactBopureis. PacTBopbl. PacTBOPHMOCTb BEIIECTB B BOJE. 1 npuOop  /JIs ONBITOB C DIIEKTPUYECKUM TOKOM,
[IpakTnueckas padora: )
Ne 5. TIpuroToBieHie pacTBOPOB € ONpPeEeTIEHHON MAacCOBOM J0JIeH MCTOYHHK MOCTOSHHOTO TOKa: MPOOMPKU — 2 IIT.
.« POHYMEPOBAHHEIE; TYINHKA;
PacTBOPEHHOIO BEIIECTBA.
CIMPTOBKA,
MPOOKU — 2 TIT, MUHIIET
40 | Ponb pacTBOPOB B IPUPO/IE U B )KHM3HU uesioBeka. Kpyrosopor Bomsi B | 1
npupoje. 3arpsA3HeHre NPUPOAHbIX BoJ. OXpaHa HOUMCTKA
IPUPOJHBIX BOJI.
Tema 7. OcHOBHBIE KJIACCHI HEOPraHMYECKUX COeTMHEHUit
Qlu)t 14
41 | Knaccudukanus HeOPraHHUECKUX COEIUHCHHI, 1
42- | Okcuppl: cocTaB, Kiaccupukanus (OCHOBHBIC, KHCIIOTHBIC, 2
43 | amdoTepHble,Hecoae00pasyolre), HOMEHKIATypa (MEKIyHapoIHAas
Y TPUBHUAJIbHAs).
[Tony4yeHne u XuMHYECKUE CBOUCTBA KUCIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIOB.
44- | OcHOBaHMS: COCTaB, KJIacCU(HKaIKA, HOMEHKIIaTypa 2 [Tudposas nadopatopus RELEON
45 | (MexayHapoHas ¥ TPHBHATbHAS), GDU3HIECKUE H XUMHYCCKHE [udposoii pH. mtaTuB ¢ 32)KUMOM; IATh XUMUYECKUX
CBOMCTBA, COCOOBI MOTY4EHUS CTaKaHoB (25 MI1); IpOMBIBAJIKA
46- | Kucnotsl: cocras, kiaccupuKkanus, HOMEHKIATypa, GU3nuecKkue u 2
47 | XMMUYECKHE CBOICTBA, CIOCOOBI TOTyIEHUSL.

Ps1 akTUBHOCTH METAIIOB




48-
49

Comnu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI TOTyUYeHH,
B3aMMOJICHCTBHUECOJIEH ¢ MeTalaMH, KHCIIOTaMU,
IeI0YaMH ¥ COJISIMH

50

I'eneTudeckas cBI3b MCXKAY KJIACCAMHUHCOPTAaHUYCCKUX COGHHHGHI’Iﬁ

51

IIpakTnueckas padora:
Ne 6. Pemienne skcniepuMeHTanbHbIX33/1a4 110 TeMe «OCHOBHBIE
KJIACChl HEOPraHUYECKUX COCAMHEHU I

Hudposas nadopatopus RELEON
Hudposoii pH. mTaTHB € 32KUMOM; IISITh XUMHYECKUX
crakaHoB (25 M1); MPOMBIBAJIKA.

52

KontponbsHas padora Ne 2

Tema 8. [leproanyecknii 3aK0H U NMePUOAUYECKASA CUCTEMA
xumuyeckux ieMmeHToB /. U. MenneneeBa. CtpoeHue aroma

(7 @)

53

[TepBble MONBITKY KIacCU(UKALMK XMMUUECKUX 31eMeHTOB. [loHsTHEe
O IPYMIAaxX CXOJHBIX JIEMEHTOB (II€JI0YHBIE U 1IEJI0YHO3EMETbHbIE
METaJUIbL,IaJOreHbl, THEPTHBIE I'a3bl) .

54

DIIeMEHTBHI, KOTOpbIe 00pa3yioT aM(pOTEPHBIE OKCUBI U THIPOKCHUJIBI

55

[epuonuueckuii 3aK0H U MEPUOANYECKAs CUCTEMA XMMUYECKUX
anemenToB /1. 1. Menneneesa. Ileproapl, rpynmsl, DOATPYTIILL.
OU3HYECKUI CMBICT MTOPSAIKOBOIO HOMEPA 3JIEMEHTa, HOME- POB
1epHroJia ¥ IPyIIIbL.

56

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3oTomns

57

Onektponbl. CTPOSHUE MEKTPOHHBIX 000J04EK aTOMOB NepBhIx2(
XUMHUYECKHX AIIEMEHTOB nepuoandeckoi cucreMsl 1. U.Menneneena

58

XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA T10 €r0 MOJI0XKECHHUIO B
nepuoandeckoit cucreme [1.11. Menneneea

59

3HaYeHHUE TIEPUOMUECKOTO 3aKOHA

U NIEPUOANYECKON CHCTEMbI XUMUYECKUX IEMEHTOB JJIs Pa3BUTHUS
Hayku U npakTuku. /1. 1. MenneneeB — y4€Hblii,ie1aror u
rpakJaHuH.

Tema 9. Xumunueckasi CBf3b.

OKHCIUTETbHO-BOCCTAHOBHUTEIbHbIE pPe€aknuu
(84)

60

3J'IeKTp00TpI/ILIaTeJ'IBHOCTB ATOMOB XMMHUYCCKUX 3JICMCHTOB

61

HMoHnHas xuMudeckas CBI3b

[Tudposas nadopatopus RELEON
[{ndpoBoii JaTUUK TeMIepaTypsl INIATUHOBBIN; JaTYUK
TeMIepaTypbl TEPMONIAPHBIN

62

KOB&J’ICHTHO-HOJ’IHPH&H CBA3b

Hudposas nadopatopus RELEON
HudpoBoiil faTuuk TemnepaTypsl IIIATHHOBBIN; JaTYUK
TeMIepaTypbl TEPMOTIAPHBIN




63 | KoBasieHTHO- HEeNOJIsIpHAast CBA3b 1
64- | CTerneHb OKUCTICHHUS 2
65
66- | OxucnurenbHO-BoccTaHOBHUTENbHEIE peakiu (OBP). [Iponeccs 2
67 OKHCJIEHHUSIM BOCCTAHOBJICHUS. OKUCTUTENN U BOCCTAHOBHUTEIIH.
68 | KonrpompHas padora Ne 3 1
KanennapHo-remaTuyeckoe nJaHUPOBaHUE MO0 XUMHUM 9 KJ1acce
2 yaca 68 yacoB
Ne | Tema paznena u ypoka Komnu | Jlara Hcnonvzoseanue
€CTBO | IPOBEIE | 0Oopydosanus
4acoB | HUA «Touka pocma
IloBTOpeHue u yriayoJieHne 3HAHNH OCHOBHBIX pa3/ejioB
Kypca 8 kiiacca
59)+1 4
1 [lepuonnueckuit 3akoH. [lepuonuyeckas cucTeMa XUMHYECKUX 1
anemenToB /. . MenneneeBa. CTpoeHre aToMOB
2 3aKOHOMEPHOCTHU B U3MEHEHHH CBOMCTB XUMHYECKUX HJIEMEHTOB 1
MEPBBIX TPEX NEPUOIOB, KAJIU, KAJIbLIUA U UX COCMHEHUN B
COOTBETCTBUH C MOJIOKEHUEM 3JIEMEHTOB B IIEPHOINUECKOI cHCcTeMe
Y CTPOCHUEM UX aTOMOB
3 Kraccudukaiys 1 HOMEHKIIATypa HEOPraHUYECKHX BELIeCTB 1
(MexITyHapOIHAs U TPUBHAJTIbHAS)
4 XHMMUYECKUECBOWCTBA BEIIECTB, OTHOCAIINXCS K Pa3IUYHBIM 1
KJIaccaM HEOPraHWYECKUXCOCTUHEHUH, UX TeHETUYeCKast CBSI3b
HEOPraHUYECKHX BEIIECTB
5 Crpoenue BeniecTBa: BUbl XUMUYECKOUCBSI3H. THITbI 1 [udposas madopatopus RELEON
KPUCTANTMYECKUX PEIIETOK, 3aBUCMOCTb CBOIMCTB BEIIECTBA OT THIIA [{udpoBoii naTunk TemMneparypbl IJIATHHOBBIN
KPUCTAJUIMYECKOM PEILIETKH .
6 KontponbHast padboraNel 1
Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX
peakuuii
(4 9)
7 1

Knaccuduxaims XMMHUIECKUX Peakuii 0 pa3InyHbIM
MPU3HAKAM.




ITonsiTHE O CKOPOCTH XUMUYECKOW peakiyu. [IoHATHE O TOMOTEHHBIX
Y TETEPOTCHHBIX PEAKIMSAX .

Hudposas madoparopust RELEON
HudpoBoii gaT4nK TeMIiepaTypbl INIATHHOBBIN

[Tonarue o xumMuueckoM paBHOBeCUU. DaKTOPBI, BIMAIOLIUE HA
CKOPOCTbXMMHUYECKON PEAKLUU U TIOJOKEHUE XUMUUECKOTO
paBHOBECHS .

Hudposas madoparopust RELEON
HudpoBoii gaTumk TEMIEpaTyphl INIATHHOBBIN

10

MexaHu3M OKHCIIMTEIHHO-BOCCTAHOBUTEIIBHBIX pCaKIIHﬁ
(AMeKTpOHHBIN OajaHC OKHCIUTENLHO-BOCCTAHOBHUTENb- HOM
pEeaKInn).

Tema 2. 3.]'IeKTp0.]'IHTquCKaH)]HCCOIII/IaIII/IH. XuMuueckue
P€aKIuM B pacrBopax

(81)

11-
12

Teopust >nEKTPOIUTHUECKON TUCCOIUALIH. DIIEKTPOIUTHI U
HEIIEeKTPOoUTh. KaTnonsl, aHnoHbl. MeXaHU3M AUCCOIH-AIUN
BEIIIECTB C PA3IMYHBIMU BUAAMHU XUMUYECKOU CBsI3U. CTeneHb
muccoraiy. CUIbHBIE U CTT1a0bIe STEKTPOTUTHI

Hudposas madoparopust RELEON
udpoBoii 1aT4KK IEKTPOIIPOBOIHOCTH

13-
14

Peakiu nonHoro oomeHa, ycnoBust ux nporexanusi. HoxHsie
YPaBHEHUS PEaKLHM.

[{udposas madopatopus RELEON
[MudpoBoit JaTunK 3IEKTPONPOBOAHOCTH

15-
16

XHWMHYECKHE CBOMCTBA KUCJIOT, OCHOBAHHH M COJICH B CBETE
TpeCTaBICHUN 00 IEKTPOTUTHUECKON TUCCOUAIINN

17

[Tonarue o rumpouse coyen.

18

[Tpaktuueckas padota Ne 1 Penrenue skciepuMeHTAIbHBIX 33129
o TemMe

[udposas madopatopus RELEON
LndppoBO# aTYHK ITEKTPOIPOBOTHOCTH

Tema 3. O01as XapaKTepPUCTHKA XMMHUYECKHX 3JIEeMEHTOB
VIIA-rpynnel. I'asorensi(4 )

19

O6HIEUI XapaKTCPUCTUKA I'aJIOT'CHOB . Oco0eHHOCTH CTPOCHUSA aTOMOB
9THUX J3JICMCHTOB, XapPAaKTCPHBIC AJId HUX CTCIICHU OKHCIICHHA.
CTpOCHI/Ie u CI)I/I3I/I"160KI/IG CBOMCTBA ITPOCTBIX BCIICCTB — I'aJIOTCHOB

20

XuMuyeckue CBOMCTBA Ha IPUMeEPE XJIopa (B3aUMO/ICHCTBUE C
MeTaJIlaMH, HeMeTallJlaMy, 1esodamu). XinopoBoaopos. ConsHast
KUCIIOTa, XUMUYECKUE CBOICTBA, MOTy4YeHHE, TPUMEHEHHE.

21

DU3NOI0TUYECKOE ACHCTBHE XJIopa U XJIOpOBOAOPOAa Ha OpraHUu3M
yesioBeKka. BaxkHelne XJIOpUABI U UX HAXOXKIACHUC B IIPUPOJC .

[Tudposas nadopatopus RELEON

22

IIpakTHueckas padora:
Ne 2.TlomydeHue consiHON KHCIIOTBI,U3ydEHUE €€ CBOMCTB

[udposas nad6opatopus RELEON

Tema 4. O6mas XapaKTepuCTHKA XUMHUYECKHX 3JIeMeH- TOB
VIA-rpynnbi. Cepa u eé coequnenust (5 1)

23

O6u1as xapakrepuctka 1eMeHToB VIA-rpymnmsl. OcoGeHHOCTH
CTPOEHUSI AaTOMOB 3THX AJIEMEHTOB, XapaKTEPHBIE U1 HUX CTEIIEHH




OKHCJICHHUA

24

CtpoeHuen pu3n4ecKre CBOUCTBA MPOCTHIX BEIIECTB —
KHCJIOPOa U CEPHI.

AnoTpornHeie MOAU(UKALNN KACIOPOJa U Cepbl. XUMUYECKUE
CBOMCTBA CEPHI.

CepoBopopos, cTpoeHue, (hU3MIecKrue i XUMHUYECKHE CBOMCTBA.
Oxcupl cephl KaK MPEJCTaBUTEIN KUCIOTHBIX OKCHJIOB

25

Cepnas xucnora, Gpusngeckme
U XMMHYECKUE CBOMCTBA (001IMe KaK NPEeICTaBUTENS Kilacca KUCIOT
U crienupuieckue), NpUMeHeHHe

Hudposas madoparopust RELEON
HudpoBoii TaTIUK FMEKTPOITPOBOTHOCTH

26

XumMuyeckue peaknuru, JCKauue B OCHOBE IMPOMBIIIJIICHHOTO
crocobanomyueHus: cepHor KUCIOThI. COJIM CEPHOU KHUCITOTHI.

27

Haxoxnenue cepbl U €€ CoeIMHEHUI

B Ipupojie. XUMUYECKOE 3arpsiI3HEHHE OKPY KaroLel Cpebl
COEIMHEHUSIMH CEePHBI (KUCIOTHBIE H0K/IH, 3aTrPA3HECHUEBO3IyXa U
BOJIOEMOB), CITOCOOBI €TI0 TIPEIOTBPAIICHUS

Tema 5. O0masi XapakTepUCTUKA XUMHYECKUX IJIEMEHTOB
VA-rpynnsbl. A3ot, pocdop n ux coemunenus (7 4)

28

O6mas xapakrepucTuka 1eMeHToB VA-rpynmbl. OcoOeHHOCTH
CTPOCHHS aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHBICISI HUX CTETICHA
OKHCIICHHS

29

A30T, pacrpocTpaHeHue B Ipupoe, puznueckue u XuMUIECKHe
cBoiicTa. KpyroBopot azora B mpupoje

30

AMMHAK, €r0 (OU3NYECKUE U XUMHUYECKHE CBOMCTBA, IOJIY4YCHHUE U
IIPUMCHCHUE. OJIK aMMOHMHMI, HX (bnanecm/le Hn XUMHYECCKHUE
CBOHUCTBA, IPUMCHCHHUC.

[Tpaktuueckas padora Ne 3. [TosyueHne aMMuaka, H3y4eHHEETO
CBOWCTB.

31

A30THas KucIoTa, € PU3nYecKre U XMMUUECKHe CBOKUCTRA (001I1e
KaK IMIpeJICTaBUTENS Kilacca KUCIIOT U crienu(uuecKkue).
Hcnonb30BaHue HUTPATOB M COJICH aMMOHUSI B KAUeCTBE
MHHEPAIbHBIX yI00pEeHU

[udposas madopatopus RELEON
LndppoBO# JaTYMK ITEKTPOIPOBOTHOCTH

32

XHUMHYECKOE 3arpsA3HCHUC 01<py>1<a10mel71 Cpeabl COCIUHCHUAMN
a30Ta (KI/ICJ'IOTHLIC HOXIHU, 3arpA3HCHUC BO34yXa, IIOYBLI 1 BOJOEMOB

33

docdop, amnorponHsie MoaudpuKanurpocdopa, puzndecKre u
XMMUYECKHE CBOICTBA

34

Oxkcup dpocdopa(V) u pochopHas kucnora, puznuecKre u
XUMHUYECKHECBOWCTRa, mony4yenue. Mcnonp3oBanue Gochatos B
KayecTBe MUHEPAIBHBIX YI00pEHHIL. 3arpsa3HEHUETPUPOTHBIX
BOZ0EMOB (ocaramu




Tema 6. O0miast XapaKTepUCTHKA XMMHYECKHUX 3JIEMEHTOB
IVA-rpynnel. Yriepoa n kpeMHHI U HXCOeANHEHUS
(8Bu)yt+1

35 Yraepon
36- | Oxcuapl yriepoaa, ux GU3MYECKUE U XUMUYECKUE CBOMCTBA.
37
38 | YronpHas KHCIOTA ¥ €€ COJIH, NX (PU3NUECKHE U XUMHUECKHIE
CBOICTBA, MOJTy4YEHNUE U IPUMEHEHHUE.
39 | IlepBoHavanbHbIC TIOHATHS 00 OPTAaHMYECKHUX BEIIECTBAX KaK O
COETMHEHUAXYTIIEpOo/ia: 0COOEHHOCTH cOCTaBa U cTpoeHus. [lonstue
0 OMOJIOTHUECKH Ba)KHBIX BEUIECTBAX: JKUpaX, OeNKax,
40 | Kpemnuii, ero pusnueckrue 1 XMMHUYECKUE CBOMCTBA, OIyYEHUE U
MIPUMEHEHHUE.
41 | Ilpaktuyeckas padota Ne 4 [losnydeHue yriekucioro rasa. [udposas madopatopus RELEON
KauecTtBenHas peakuus Ha kapOOHAT-HOH [{udpoBoit JaTunK 3IEKTPONPOBOAHOCTH
42 | Tlpaktuyeckas pabara Ne 5 PenreHne sKCiepUMEHTAIBHBIX 33149 [Mudposas madoparopus RELEON
o teme «Hemerabiy. [MudpoBoit JaTunK 37IEKTPONPOBOAHOCTH
43 | KonTpospHas pabora
Tema 7. O0mue cBOMicTBA METANIOB
(44)
44 OO611as XapakTepUCTUKAa XMMUYECKUXIIEMEHTOB — METAJJIOB Ha
OCHOBAHUMMX MOJI0KEHUS B IEPUOIMUECKON CUCTEME
XuMuueckux seMenToB [ . Y . MenzeneeBa 1 CTpoeHHS aTOMOB
45 | CrpoeHue MeTamioB. MeTananueckas CBA3b U MeTaJUTMYecKas
KpUCTaJUIMYecKas pelérka. DIeKTPOXUMUUECKUH PsJl HANPSHKEHUH
METaJUIOB
46 | dusnyeckue U XUMUYECKHE CBOWCTBA METAJIJIOB .
47 | O6ume crocoObl nomyueHus Metanios. [lousTue o kKoppo3uu

METAJIOB U OCHOBHBIE CTIOCOOBI 3aIUTHI 0T KOppo3uu. CriiaBsl
(cTanb, 4yTyH, AIOPATIOMHUHHIA, OpOH3a), UX IPUMEHEHHUE B OBITY U
MPOMBIIITICHHOCTH

Tema 8. Baxkneillne MeTa//IbI U UX COeUHEHHSA
(16 u)+ 2




48

[Iesnounsie Metanbl. [lonoxkeHue B NEpUOANYECKON CHCTEME
XUMHUYECKHX 31eMeHTOB [l. 1. MenaeneeBa, CTpO€HHEATOMOB.
Haxoxnenue B mpupoze .

49- | Ousnyeckre 1 XMMHYECKHE CBOWCTBA (Ha MPUMEPE HATPUS U KaTHs
50
51 | Oxcuppl ¥ TUAPOKCHUIIBI HATPUS U KAJIUSI
52 [IpuMeHeHre WET0YHBIX METAJUIOB U UX COEIMHEHU.
53 | llenoyHo3emMenbHbIE METAJUIBI MArHUN W KaJbIUH, CTPOCHUE
aTomoB. [lonokeHne B MepUOAMIECKOM CUCTEME XUMUYECKUX
anemenTtoB J[. 1. MeHeneena.
Haxoxnenue B npupoze
54- | ®uznvecKue u XUMHYECKHUE CBOMCTBA KAJBIUS M MarHUS
55
56 | Baxneiimue coeAMHEHNS KATbIMs (OKCHUI, TUAPOKCHUI, COJIH).
57 | XKecTkocTh BOJIBI M CIOCOOBI ee ycTpaneHus. [Ipaktuueckas pabota
No 6. )K€cTrocTh BO/IBI M METOIBI €€y CTPaHEHHS
58 | AnroMuHUH.
59- | ®usnyeckue HXUMHUUECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHA
60 | urugpokcuaa
61 | XKeneso. [udporas madboparopust RELEON
[udporoii maTunk maBICHUS
62 | dusnueckue U XUMUYECKHE CBOWCTBA jKele3a
63 | Oxcumpr,ruapokcuapl u comu xenesa(ll)
u xxenesza(Ill) .
64 | [Ipaktudeckas pabota Ne 7. PerieHue skcriepruMEHTAIBHBIX 3a/1a4 110 [udposas madopatopus RELEON
Teme «MeTambD) . [{udpoBoii naTunk naBiaeHUs
65 | KonrponpHas padota Ne3
Tema 9. BemecTBa 1 MaTepHUAaJIbI B )KU3HHU YeJI0BeKA
(CEY)
66

HoBble MaTepuainsl 1 TexHOIOrUM. BemecTBa n Matepuaisl B
MOBCE/THEBHOWKU3HU YeNI0BeKa. XHMHUS U 3J0POBbE.
be3onacHoe ucnonp30BaHue BEIIECTBY XUMHUUYECKUX PEAKIUi B
OBITY.




67 [TpupoaHble UCTOUHUKU YIJIEBOJOPOAOB(YIOJb, IPUPOAHBIN Ia3,
HE(Tb), MPOTYKTHI UX TEPEPabOTKH, UX POJIb
B OBITY ¥ IPOMBIIIJIEHHOCTH
68 OCHOBBI PKOJIOTMUYECKOM IPaMOTHOCTH. XMMHUUECKOE 3arpA3HEHUE

OKpY:Kato- 1€l cpe/ibl (IpeieNIbHO JOIyCTUMAsi KOHLIEHTpaIUs
BemectB — [1/1K).
PoJtb XMUM B pelIeHUN SKOJIOTUIECKUXITPOOIIEM




TOUKA \\' POCTA
JlabopaTopHbIe padoThI

8 Kknacc

Ilpaxkmuueckas paboma Ne 1. «H3yuenue cmpoenusa niamenu

Teopernueckas yacTb: ['opeHME — CIIOXKHBIM IIPOLIECC, CONPOBOKIAIOIIMNICS BBIICICHUEM SHEPIMH, KaK IPAaBUIIO, B

BUJIE TEILJIAa U CBETa. Pa3nuuaioT roMOreHHoe ropeHue (Hanpumep, pu padoTe ra30Boi ropenku), 1 reTeporeHHOe ropeHue (Haprumep, ropeHue
CIMPTa U CyXOIo roproyero). B paccMoTpeHHbIX prMepax I1aMsi UMEET CXOAHOE CTpOoeHHE. B HEM MOXHO BBIAECIUTH TPU YaCTH.

BuyTpennuii KOHyC TeMHOro 1mBeTa (B clydae ra30BOM TOpeNKM CHHEro IBeTa) ¢ HU3KoW Temmeparypoi ~ 300—500 °C. 3xmech mpoucxoaut
HCIIApEHUE U Pa3JIoKEHUE TOPIOYEro BEIECTBA.

CpenHuil BOCCTaHOBMUTENbHBIM KOHYC COCTOMT W3 CMECH BO3JyXa U TOpSIIEro rasa. 37ech MOJ BIUSHHEM Oojiee BBICOKOW TeMIepaTyphbl
(1500—1800 °C) mpoaykThl UCHApPEHHUS M PA3JIOKEHUSI TOPIOYMX BEIIECTB aKTUBHO pPEarupyroT ¢ Kuciaoponom. Ecim yacTe yriepoaa ocraércs
CBOOOJIHOM, TO €ro MeIbYalIINe YaCTHIBI PACKAJISIOTCS U MPUIAIOT TJIAMEHHU SIPKOE CBEUEHHE. JTa 4acTh IUIaMEeHH Oorarta yrapHbeiM razom CO —
CHJIBHBIM BOCCTAaHOBUTEJIEM, IO3TOMY €€ Ha3bIBalOT BOCCTaHOBUTENbHON. Touka Hambojee BBICOKON TemrepaTypbl HaxXOJUTCS Ha OCTpHE
BOCCTaHOBUTEIHLHOTO KOHYCA.

BHemHuit OKMCIUTENBHBIA KOHYC OOpa3yeT HEBUIUMYIO OO0OJIOUKY, OKpPYKAIOLIyI0 IUlaMs. 3/eCh MOJ BIUSHUEM 3HAYUTEIHHOTO IMPUTOKA
KHCIIOpO/1a BO3yXa MPOUCXOIUT MOJHOE OKUcaeHue roprodero BemectBa 10 CO2 u H2O (mpu ropeHu cyxoro roprouero Ha OCHOBE YpOTpOIHHA
takxe obOpasyercss N2). Ilpu stom ocTaércst M30BITOK KHCIOPOJa, KOTOPBIM IMPH BBICOKOW TemIeparype 00aJacT BBICOKOW OKHMCIMTEIBHOM
aKTUBHOCTBIO, MO3TOMY BHEIIHSAS 4YacTh IJIAMEHHM HA3bIBAECTCA OKHUCIUTENbHOH. Mcmosb3ys MojayB BO3/AyXa, MOXKHO YBEIUYUTHh TEMIEpPaTypy
TJIAMEHH.

[IpakTnyeckas yactb: L{enb onpiTa: U3y4uTh CTPOCHHE TUIAMEHH, OIIPEIEIUTh TEMIIEPATYPY B PA3HBIX €ro 30HaX MPHU UCTOIb30BaHUH PA3IMUHbIX
HCTOYHHUKOB TEIIA .

Ilepeuensy oamuuxos yughposou 1abopamopuu: TaTINK TEMIEPaTypbl TEPMOIIAPHBIH.

Jlononanumenvroe 06opyoosanue: MTATUB C 3aKUMOM; JIepKaTeib sl IPOOHPOK; CIUPTOBKA .

Mamepuansi u peaxmugsl. CHUPT STUIIOBBIN; CyX0€ TOpIoYee; CBeya.

Texuuxa 6e3onacHocmu:

1 . PaboTa cBsi3aHa ¢ OTKPBITHIM IJITaMEHEM — OeperuTech 0XKora.

2 . Tepmomnapa noce u3BIeYeHUsI U3 IIJITAMEHH OCTHIBAET HE Cpa3y — Oeperutech oxora. 3.B cnupToBKe COAEPKUTCA TOPIOYas KUAKOCTb.
Hnempyxkyus k blnoaHenuio:

1.IToaxmrounTe BBICOKOTEMIIEPATYPHBIN JaTYHK (TepMOTapy) K perucTpaTopy HaHHBIX (KOMIBIOTEPY). 3aKpenuTe AaTYUK B IITATUBE TaK,

YTOOBI €r0 KOHYMK Kacancs (PUTUIISI CIIUPTOBKH .

2 . 3axrute cnupToBKyY. Korna nokazanusi CTaOMIM3UPYIOTCS, 3aNUIINTE 3HAYeHHE TeMIIEpaTyphl Ha cxeMe iiamMenH (puc. 1).

3.IlepememaiiTe 1aTYMK TEMIIEPATYpPhI B CIEAYIOUIYIO TOUYKY TJIAMEHU B COOTBETCTBHH cO cxeMou. J[7s1 aToro ocnadnsiite Mmydry u

nepemMenianTe e€ (BMeCTe ¢ JIalKkol U JaTYUKOM) B Hy’KHOE MecTo. Kora mokazanusi cTabuiIM3upyroTCsi, CHOBA 3aHOCUTE 3HAUCHHE

TEMIEPATYpPhl B COOTBETCTBYIOIICH TOUKE HA CXEMY .

4 . Tak u3MepbTe TEMIEpaTypy BO BCeX TOUKaX MJIaMEHH, OTMEUEHHBIX Ha cxeMe . 5 . [loBropuTte AeiicTBUS CO CBEUOM U CYXUM TOPIOYHM.




TOUKA \! POCTA

6.00parute BuuManue! [1py n3ydeHnn CTpOCHUs IJIAMEHH CYXOT0 TOproYero uenojib3yercs 1/4 yacts Tabnetku. Kycodek roprovero noMemarT Ha
KEpaMHUYECKYIO IIIUTKY.

Puc. 1. Touku uzmepenus TeMiepaTypsl IJIaMeHU
7 . BHecuTe B m1aMsi CHUPTOBKU Ha MOJIMUHYTHI IPOOUpPKY. M3BaekuTe NpoOUpKy U3 MJIaMEHU U PaCCMOTPUTE €€ IIOBEPXHOCTb.
8 . [loBTopuTe OMBIT co cBeuoit. Kakoro nsera oOpazoBancs HanéT? Yto 3T0 32 BENiecTBO?
Pe3ynbrarel uzmepenuii/Ha0bmroaeHAN

HcTounuk Temmeparypa okoso ¢putwis [Temmneparypa B cpeHei Temnepatypa B BepxHelr [Uto oOpa3oBasioch Ha
Ne  |rerioTsr (Kycodka roprouero) JacTH MJIaMEHU JacTH MJIAMEHU MOBEPXHOCTHU MPOOUPKHU

CnuproBka

Cgeua

Cyxoe roprouee

Buisooul:

B BBIBOSIaX yKa3aTh, KaKOW UCTOYHHUK TETUIOTHI MPEANOYTUTEIHLHO HCTIOIh30BaTh B XUMUYECKOH JTa0OPATOPUH U TTIOYEMY .

Koumponvnuie sonpocwi:

1 . Kakoii HCTOYHHK TUIaMeHU ObLT CToIb30BaH? 2 . Kakas 9acTh IIaMeHH camasi ropsraast?

3 . Jlo xakoif MaKCUMaJILHOW TeMIEepaTyphl yaaércs nporpets Tepmomnapy? 4 . Uto ropsiuee — 1EeHTp IIaMEHU WU Kpasi?

5 . [louemy cnupTOBKa TOPUT NOUYTH OECIIBETHBIM IUIAMEHEM, a CBe4a — CBETSIUM? MOXHO JIM UCTIOJIb30BaTh CBEYU B J1a0OpAaTOPUU BMECTO

CIIUPTOBOK?

6 . Kakue mpoIyKThl TOPEHHS OJIMHAKOBBI y CHUPTOBKHU U cBeun? 7 . 3amanue mys noarotoBku k ['MA, BITP

[Ipu HarpeBaHuu TBEPABIX BEIIECTB B IPOOHpPKE HEOOXOIUMO: 1.B34Th MPOOUPKY B PYKU U HarpeBaTh Ty YacTh, TJI€ JIEKUT BEILECTBO;

2.3aKpenuTh NPOOUPKY B IITATUBE U HArpeBaTh Ty YacTb, [/I€ JICKUT BEIIECTBO;

3.B34Th IPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, /1€ JISKUT BEILIECTBO;

4.3aKpenuTh NPOOUPKY B IITATUBE, IPOrPETh BCIO MPOOUPKY, a 3aT€M TY YacCTh, IJI€ JIEKUT BEIIECTBO .

(ITpaBunbHBIM OTBET: 4 .)

8.3anmanue s pa3BuUTHs GQYHKIMOHATBHON TPAMOTHOCTH

B kuure Maiikna @apanes «Mcropusi cBeun» aBTOp OMHUCHIBAET OIBIT, KOTOPBIM OH IEMOHCTPUPOBAJ Ha CBOMX JICKIHAX. B rams

CBEYH OH MOMEIAT U30THYTYIO CTEKIISIHHYIO TpYOKY. OJIMH KOHEell TpyOKH OIMyCKaJcsl Helaneko OT (pUTHIIs, BTOPOIl BBIBOAMIICS HA

HECKOJIbKO CAaHTUMETPOB OT IU1aMeHu. Yepe3 HeKOTOpoe BpeMs K KOHILY TPYOKHU TOJTHOCHIIU TOPSIIyI0 Tyduny. [losBisnocsk

1aMsi, KOTOPOE CYIIECTBOBAJIO OTIENBHO OT IIaMeHU cBeyH. Kak MOXHO 00BSCHUTH 3TO siBJICHHE?

Otger: B 3T01i yacTu munameHu NpoucxXoauT ucnapenue napaduna. [Tapsl napadrna Ha Bo3ayxe, Ipy MO HKUTAHUH, 3aTOPAIOTCS. ~
Puc. 2. OneIT ¢ niameHem cBeYu



JleMOHCTpaMOHHBIH 3KciepuMeHT Ne 1. «Boldenenue u noznoujeHue menia — nPU3HAK XUMUYECKOU PeaKyuuy TOMKCA !'POCTA

Teopernueckas yactb. Pabota mpoBomutcs mnpu uszydeHun Tembl «l[Ipu3HakM XUMUYECKHUX peakuuiy. Beimenenue u

IIOTJIOLEHUE TEIUIOThI, U3MEHEHUE OKPACKU PaCTBOPOB WM BEIIECTB, BbIACICHHUE ra3a SBJISIOTCS OCHOBHBIMU IIPU3HAKAMH XUMUYECKUX PEAKIIUM.
Taxoke IMeeT CMBICI TIOBTOPUTH paboTy MPH BBEACHUU TMOHATHS «TEIIOBOH dPPEKT peaKium .

[IpakTnueckas yactb. Llenb paboThl: IPOAEMOHCTPUPOBATH BBIJEIEHUE U IOIVIOIIEHUE TEIIa NP XUMHUYECKUX peakuusx. CBs3aTh MOKa3aHUS
JaTYUKa TEMIIEPATYPHI C OCA3ATEIbHBIMU OLYLIEHUSMHU.

Ilepeuens oamuukoe yugposoii 1abopamopuu: TATINK TEMIIEPATYpPbI MJIATHHOBBIH.

Jlonoanumenvnoe ob6opyoosanue: Ba XUMHUECKUX cTakaHa (50 mut), mpoMbIBalIKa ¢ AUCTUIUIMPOBAHHOM BOJIOW, CTaKaH JJIsl CJIMBAa OTPAOOTaHHBIX
pacTBOpOB.

Mamepuanwt u peakmugul: alFOMUHUEBAs IPOBOJIOKA WK rpanHyiibl, 20%-Hblil pacTBop ruapokcuaa HaTpus NaOH, 10%-Hbl1ii pacTBOp yKCycHOMI
kuciotel CH3COOH, runpoxap6onat natpust NaHCO3 .

Texnuxa 6ezonacnocmu: 1 .PaboTaTh B OYKax. 2.Tpedyetcs cobntoieHue Mep 6e30MacHOCTH MpHU paboTe ¢ THIPOKCUIOM HATPUS U
HarpeBareIbHbIMU TPUOOpaMHU.

Hncmpykyus k evinonnenuro: 1.B xummdecknii crakad Hanente pactBop menoun NaOH. M3mepwre ero temneparypy. [lomecture rpanynsl nim
MIPOBOJIOKY ATIOMUHHUSI TaK, YTOOBbl HaJ HUMHU oOcCTaBajcs cioi xkuakoctu. Kornma HauHérca peakius, oOpaTHTe BHHUMAaHHE IIKOJIHHUKOB Ha
BBIJICJICHUE Ta3a U yBelIM4YeHUe TeMriieparypbl. JKenaTenbHO (€ciu peakius UAET HE CIMIIKOM OypHO) MPOWTH MO KJaccy U JaTh LIKOJIbHUKAM
[OTpOraTh CTakaH, 4TOObl YOEOUThCSA, YTO €ro CoJAepkKHMOe pazorpenocb. OTMETbTE MaKCHUMAbHYIO TeMmmepaTypy pactBopa. [losyueHHBIi
pe3yibTaT 3aHECUTE B TAONIULLY .

2.ITpomoiiTe maTymk TemrepaTypsl BoIol. B crakan Haneiite ykcycHyro kucinoTy Ha [ 1/3 o Beicote. M3mepbTe e€ Temmneparypy.

HeGonpmmMu mopuusiMi  HachlllbTe€ T'MJIPOKAapOOHAT HATpHs, MOMEIIMBass AAaTYMKOM Temmeparypbl. OOpaThTe BHHMMAaHHE ILIKOJBHUKOB Ha
BbIJICJIEHHUE ra3a - IpU3HaK XuMudeckoil peakuuu. [locmoTpute, kak u3MeHsercs temneparypa. OTMETbTe MUHUMAJIBHYIO TEMIIEPATYPY PAcTBOpA.
[TonydeHHBIN pe3ynbTaT YICHUKH 3aHOCAT B TaOnuily.  Pe3ynbTaThl n3MepeHuit /HabmoaeHui

Pearupyromue Bemectsa Havanphas Temneparypa MaxkcumanbHas/MUHUMAaJIbHAS Briaenenue mim norjouieHue
pacTBopa TeMIIepaTypa pacTBopa TEIIOTHI

PacTtBop 1mienoun u anmroMUHAN

PaCTBOp YKCYCHOﬁ KHCJIOTHI MU COAa

Bv16006b1: Yka3aTh IpU3HAKU XUMUYECKUX PEAKITHH.

KonmponvHuvie éonpocwi:

1 .IlpuBeauTte mpuUMEpPHI PEAKIUI, MPOTEKAIOIINX C BBICICHHEM TETUIOTHI.

2 Jlng mosrydyeHUs HeTaléHoH N3BECTH Mell IPOKaIMBAIOT MPHU BBICOKOH TeMreparype. K kakoMy THITy MOYKHO OTHECTH 3TY PEaKIIHIO?

3.3ananue mig noarotoBku k ' MA, BIIP: Tonbko XuMuyeckue siBICHUS IEPEUNCIIEHBI B TPYIIIIE:

1.T'openue cBeuu, BhINaJeHUE JOKICBBIX Kanenib, KulieHue Bojapl  2.Ckucanue si0J0YHOTO COKa, CKUCAaHHE MOJIOKA, PACTBOPEHHE Mela B YKCyce
3.TassHue cHera, IIaBJI€HNE CBUHIIA, IPOTYXaHUE KYpPUHOTO siila 4.06pa3oBaHue TyMaHa, ropeHue OEHTalbCKOM CBEUr, TOPEHHUE MTPUPOTHOTO
rasa
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JleMOHCTpalMOHHBIH 3KciepuMeHT Ne 2. «Pa3znoscenue 600bl 21eKMPUYECKUM HOKOM)

Teoperndeckas yacte. [lepen Hagamom paboOTHI claenryeT 0OCYIUTh CO MIKOJbHUKAMU BOIIPOC: MPOCTHIM WIIM CIIOXKHBIM BEIIECTBOM SIBJISIETCS BOJA.
[Tocne BBIABMKEHHS yHAIIUMUCS PA3IMYHBIX THIIOTE3 YUUTEIh MPOCUT MPEAJIOKUTh BAPUAHTHI UX SKCIIEPUMEHTAILHON MTPOBEPKU.

OOBIYHO JAaHHBIM OMNBIT PEKOMEHIYIOT TNPOBOAMTH B mpubope [odmana, ycTpOHCTBO KOTOPOTO SBISIETCS JTOCTATOYHO CIIOXKHBIM JUIS
BOCBMHKIIACCHUKOB. YJJOOHEE €ro MpoBOJUTH B MPUOOPE JJIS OMBITOB C DAIIEKTPUYECKHM TOKOM, MCIOJB3YyS B KadecTBe AnmeKkrpoiurta 10%-Hblii
pacTBOp THIPOKCHAA HATPUsl M CTajbHBbIE (JIydlle HUKEJEeBBIE) IEKTPOIbl. Bo m30ekaHWe BCIEHMBAHHWS pPACTBOpa IMpPH JEMOHCTPAUU K
AJIEKTPOJIUTY CIICTyeT JO0OABUTh STHIIOBBINA ciupT (Ha 4 00bEMa pacTBopa 3ekTponuTa 1 006éM 95%-Horo pacTBopa cimpTa) .

[IpakTudeckas gactb. Llens paboThl: chopMHUpOBATh MPEACTABICHUS y YUAITUXCS 00 aHaJIM3€ CIOKHBIX BEUIECTB M M3MEHEHUH MOJIEKYI CIIOKHBIX
BEIIECTB B X0/1€ XUMUYECKUX PEAKIIHA.

Hononnumenvnoe 060pyoosanue. TPUOOP IS ONBITOB C DJIEKTPUYECKAM TOKOM; HCTOYHHK ITOCTOSHHOTO TOKAa: MPOOMPKA - 2 IIT.,
MIPOHYMEPOBAHHBIE; TyYHHKA; CIUPTOBKA; MMPOOKH — 2 IIIT, MAHIIET .

Mamepuanet u peaxmuewi: cliupT STUIOBLINA, 10%-HBII pacTBOP MIENOYH.

Texnuxa 6e3onacnocmu: PaboTtaTh B oukax. TpeOyloTcs crieninaabHble Mepbl 0€3011aCHOCTH NP paboTe C TUAPOKCHIOM HATPHS .

Hucmpykyusi k evinonnenutro: 1.3am0THUTE AIIEKTPOJMTHYECKYIO BaHHY M JEMOHCTPAIIMOHHBIE TIPOOMPKH PAaCTBOPOM DJIEKTPOJIUTA 3apaHee, 0
ypoka. 2.IlponreMoHcTpupyiiTe TprOOp ydammmcs, 0ObSICHUTE €r0 YCTPOUCTBO U BKITFOUUTE TIOCTOSIHHBIN AIEKTPHUYECKHI TOK.

3. HabGmromaercs BeIeIeHUE Ta30B Ha 3JIeKTpoiax mpubopa. OOpaTuTe BHUMaHNE yJalluXcsl Ha TO, YTO OJIMH M3 Ta30B BBIICISIETCS NHTCHCUBHEH U
3aHUMAET B JBa pa3a O0JbIINH 00BEM O CPAaBHEHHUIO CO BTOPBIM T'a30M.

4.00cynute HaOdOaeMble NMPU3HAKKM XMMUYECKOM peakiuu, clelaiTe Mpeanojio’KeHUs O TOM, B KaKUX NMPOOMpPKaxX HAXOIATCS KUCIOPOI M
BOJIOPOJ. DJIEKTPOJIU3 MPEKPaTUTE, KOTIa B MpoOUpKax HaOepETcs 0KoJIo 6 MJT BOJIOPOIa U 3 MJT KACIOPOa .

5.00paTuTe BHHMMaHUE Ha pa3j4HbIe 00BbEMBI COOpaHHBIX ra3oB. [IpOOMPKH TUIOTHO 3aKpOWTE MPOOKAMHU IOJ CJIIOEM 3JICKTpOJIUTa. TIieromei
Jy4UHOM OMpeeNuTe HAMYKhe KHUCIOpoJa B MpOOMpKe, TOpsied JyduHOU moaoxkrure Bojgopoa. Ilpemnoxute ydamumcs 3aHECTH Pe3yiIbTaThbl
HaOIOACHUH B TaOJIHUITY. Pe3ynbrarhl HAOIIOICHUIMA

Howmep nipoOupku O0bEM raza Haspanue raza

Bu1600v1: OTpa3uTh, YTO MPOUCXOIUT C MOJIEKYJIAMU CJIO’KHBIX BELIECTB B X0JI€ XUMUYECKON peaKIiH.

Koumponwvhvie 6onpocei: 1. M0HO I 110 BHEITHEMY By OTIMYUTH I'a3 BOJOPO OT ra3a kuciopona? 2 .Kakue 4acTHIbl COXpaHSIOTCS B X0J1€
NPOTEKaHMs PeaKIK Pa3I0KEeHUs BOJIBL, a Kakue paspymatotca? 3 .Kak 1oka3are, 4To B COCTaBE caxapa COoJepKaTcs aTOMBI yriepoja?

4 3ananue nis noarotosku k ['MA, BIIP. ITpu cobupanuu ra3oB UCTOJIB3YIOT IPUOOPHI, TIpeAcTaBlIeHHbIe Ha pucyHKe. C MOMONIbIO, KAKUX U3
yKa3aHHBIX IPUOOPOB MOKHO coOupaTh Bogopoa? OO0CHYyiTe CBOIl OTBET, UCXOJI U3 CBOMCTB JaHHOTO rasa.

Puc. 7. ITpuGops! 1t cOOMpaHusi ra3oB

(A) (B)

/ i ﬂ
r— | = \ @Z}
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OdeMoHcTpauuoHHbIN 3KcnepuMeHT Ne 3. «3aKOH COXpaHeHUA MaccCbl BewecTB»

Teopernyeckas yactp. [Ipn U3ydeHnu TaHHON TEMBI 1EJIeCO00pa3HO CO3AaTh MPOOIEMHYIO CUTYAIUIO, ISl pa3pelieHus
KOTOPO# ydJamiuecs: BBIIBUTAOT TUIIOTE3bI, TPEOYIOMIME 3KCIIEPUMEHTAIBHON MpoBepku. [Ipu oOCY)IeHUH TPEJI0KEHHBIX BAPUAHTOB IIPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3 BOCHMHUKIIACCHUKHU TPEUIArafoT pa3IuYHbIC BApUAHThl KOHCTPYKIIMH MTPUOOPOB, T.€. MPOSBISIOT TBOPUYCCKYIO aKTHBHOCTD, B
X0/J1€ KOTOPOU MPOUCXOAUT IMEPEOCMBICIICHUE PUOOPETAEMbIX 3HAHU.

Ha ypoxe ywammecs: y3nator o paborax M. B. JlomonocoBa u A. JlaBya3be, MOCBSIIEHHBIX OTKPBITUIO 3aKOHA COXPAHEHUS MAaCChl BEIECTB,
(GOpMyIUPYIOT 3aKOH, IPHUXOJAT K BBIBOJY, YTO Macca BEIIECTB B XOJC PEaKIMH JOJDKHA OCTaBaThCS MOCTOSHHOW. JIOOMBIIMCH TOHWMAaHUS
JTAHHOTO TE3MCAa, YUUTETh JEMOHCTPUPYET SKCIIEPUMEHT .

[IpakTuueckas yacTh. [{enp paboThHI: SKCIIEPUMEHTATBHO JI0Ka3aTh 3aKOH COXpPaHEHUSI MACChI BEIIIECTB .

Jlononnumenvroe 06opydosanie: BEChl TCXHOXUMHUYECKUE WITH JICKTPOHHBIC; CBEYa; K0JI0a TuTockooHHast 250 MIT; JT0XkKKa JTsl COKUTAHUS BEIIECTB.
Mamepuanwt u peakmueni. cBeva.

Texuuxa 6e3onacnocmu’. BHITIOJNHATH TPeOOBaHUS IPU PabOTE C OTKPHITHIM IJITAMEHEM.

Hnuempyxkyus x evinonnenuro: Ha pblYaXHBIX WM 3JEKTPOHHBIX BecaxX YpPaBHOBEIIMBAETCS CBEYa, a 3aTeM YUYUTENb 3aKuraer e€. Yyamiuecs
HaONIOAAIOT, YTO B TeUeHHEe ~1 MHH paBHOBECHE BECOB HAPYIIAETCs, Yalllka C TOPSIIEH CBEYOW MOJHMMAETCS BBEPX. YYaIIMMCS 3aJar0TCs
Borpochkl: «Kak MokHO 00BscHUTH HaOmomaemblii ¢dakt? Kak »ToT (pakT cormacyercs ¢ 3aKOHOM COXpaHEHHs Macchl BemiecTB?» OOcyxaeHue
JAHHBIX BOIPOCOB IMPUBOJAUT YYAIIMXCS K MBICIIH O TOM, YTO SKCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIEAYET N3MEHUTh KOHCTPYKIUIO ITprbopa.
Yuurtens 3apaHee JOHKEH MOJArOTOBUTH KOJIOY JOCTATOYHO 0O0IBIIOT0 00BbEMA ¢ XOPOIIO MOJOTHAHHOM MPOOKOH, B KOTOPYIO BCTABJIEHA JIOXKEUKA.
B noxkeuke 3akperuisiercsi cBeda. Bech mpubop B cOope 3apaHee ypaBHOBemnBaeTcs Ha Becax (puc. 8) . Korma
y4anfecsi IpUXoIsT K BBIBOAY, UTO OIBIT CJIETyeT MPOBOJUTH B 3aKPHITOM IpHOOpE, YUUTENb JOCTAET BECHI C KOJI0OiA,

. —1 C::l@  I——
3AKHUTracT CBCUY, 3aKPCIIJICHHYIO B JIOKEYKEC, BHOCUT B KOJ'I6y H IIJIOTHO 3aKPBIBACT. anmnec;{ BHUIAT, YTO paBHOBECHUEC
BC€COB HC HApyHIA€TCA B XO0A€ BCECT'O OKCIICPUMCHTA .
Puc. 8. [Ipubop ais 1eMOHCTpalMK 3aKOHA COXPaHEHUSI MacChl BEIIECTB
BbiBOAbI:
=258 -

B BBIBOJ1aX HEOOXOIMMO OTPA3UTh TE3KC, YTO MACCa BEIIECTB MPH MPOTECKAHUM XUMHUYECKON PEaKIIUy COXpaHIETCS .
Konmponvhuie 6onpocwi:

3amaHus Uid pa3BUTUS PYHKIIMOHAIBLHOM IPaMOTHOCTH

1. ITpu ropenun apoB ocTaércs 301a. Macca 30761 MEHbIIIE MacChl B3ATHIX ISl CKUTaHUsI JpoB. Kak MOKHO 00BACHUTE 3TOT PakT?

2. /Inst mpurotoBieHust MsiICHOTO OynboHA ToBap B35 Kycok Mmsica Maccoil 1 kr . [Tocne Bapku kycok msica cran Becuth 800 r . [Touemy macca
H3MEHUJIach?
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OdemoHcTpauuoHHbINn 3KkcnepumMmeHT Ne 4. «KOnpegeneHne cocrtaBa Bo3ayxa»

Teopernyeckas yacte. [lepen npoBeneHNEM SKCIIEPUMEHTA YYAIIUMCS HEOOXOIUMO OOBACHUTH YCTPOHCTBO

pubopa, 9T0 03HAYAIOT JIeNIeHUs. Takke He00X0qMMO YOSUThCS, YTO MPOOKa MPUOOPA TEPMETHIHO 3aKPHIBACT COCY/I.

[IpakTudeckas 9actb. Llenp paboThl: SKCIEPUMEHTAIBHO ONPEACTUTh 0OBEMHYIO I0JII0 KUCIOPOAA B BO3IYXE .

Hononnumenvroe 060pyoosanue’ IpuOOP IS ONIPECTICHHs COCTaBa BO3/lyXa, IITATHB, CIUPTOBKA, CTEKJITHHAS MTAJIOYKA, TYYHHA, CTAaKaH C BOJIOM.
Mamepuanwt u peaxmuesi: KpacHbIii ochop.

Texnuka bezonacnocmu’. C 0OCTOPOKHOCTBIO 00paIaThCs ¢ ropsimumM Gochopom.

Hucmpykyusi K 661n0IHEHUIO:

1.KpucrannusaTop HanmoJIOBUHY 3amoTHUTE Bo10M. Ha moBepxHOCTh BobI oMecTuTE GapdopoByro yamky ¢ 1—1,5 r cyxoro kpacHoro docdopa.
2.00patute BHUMaHUE Ha HEOOXOAMMOE YCIOBHME IKCIEPUMEHTa — BIAXKHBIM (pocop ucnonb3oBath Henb3st! Pocdopa JOKHO OBITH B3SATO
OostbIe, yeM TpeOyeTcs ISl CBSA3BIBAHHSI BCETO KUCIIOPO/Ia, HAXOIAIIETOCS B COCY/IE.

3. OTkpoiiTe poOKy MPUOOpPa U MOMECTUTE KOJOKOJI B KPHCTAIIM3ATOp € BOAOH. Ilorpy3nTe KOJOKOJ B BOAY HACTOJIBKO, YTOOBI YPOBEHH BOJIBI
COBIIaJaJl C HIDKHUM JICJICHHEM KOJIoKoJia. [Ipu 3ToM HIDKHHIA Kpail KOJIOKOJIa He JIOJDKEH MOXOIHTH 70 THA KpHUcTaiuiu3aropa . st 3Toro KOJIOKOJ
3aKpeNnuTe B IITATHBE WA TIOMECTUTE HA JHO KPUCTAJUTM3AaTOPA JIBE CTEKIITHHBIEC TTAJIOUYKH .

4.CunpHO Pa30rpeB KOHEIl CTEKISTHHOW TaJo4ykd, OmycTuTe €€ B Kojokos W mompoxkrure (ocdop. Kak Tompko ¢ocdop 3aropencs, OwbicTpo
U3BJIEKUTE TMaJlOYKy U 3aKpoiTe Koyiokos mpoOkoi. Korokon 3amosiHsercs TycThIM O€nbIM ABIMOM, COCTOSIIMM M3 YacTuuyek ¢ochopHoro
aHTUIPUJIA.

5.1Ipu ropenun ¢ocdopa 00bEM BO3ayxa BHYTPH KOJIOKOJIAa BHAuaje OT HAarpeBaHUs HEMHOTO YBEIMYMBAETCS, a YPOBEHb BOJbI B KOJIOKOJIE
noHmxkaetrcs . [lo Mepe pacxomoBaHUsS KHCIOpOJa TUIaMs TOCTENEHHO TacHeT. benbiit docdopubii anruapun pactBopsiercs B Boae . Cocyn
OXJIaXKJaeTcs, ra3 B KOJIOKOJIE MOCTETIEHHO yMEeHbIIaeTcst B 00bEMeE . YpOBEHb BOJbI B KOJIOKOJIE MOBBIIIaeTcs . B kpucraminzarop nonelte BoAbI B
TakoM o0beMe, YTOOBI BHYTPU U CHApPYXKU KOJIOKOJIA YPOBHHU OBLIIM OJMHAKOBBI U COBIIAJANIA CO BTOPHIM JIEJICHHEM KOJIOKOJIA.

6 . OTkpoiite mpuOOp U MpU NOMOUIH TOPAIIEH JTyduHBI YOSUTECh B TOM, YTO OCTaBIIMICS B KOJIOKOJIE Ta3 HE MOJCPKUBACT TOPEHUSI.

Pesynbrarhl HAOMIOACHHI

Yucno neineHuii B mpudope, Ywucio neneHuid B mpuoope,
3aMOJTHEHHBIX BO3AYyXOM (110 3arOJIHEHHBIX ra3amMH (MocJie Kakoii ra3z npopearuponai?
MPOBEJACHUS PEAKIINH ) MPOBEACHUS PEAKIINH )
BbiBOAbI:

B BbIBoJIax yKa3aTh COJEpIKaHUE KHCIOPOa B Bo3ayxe (B %0).

KonTtponsHsie Bonpocsl: 1.Kakoii ra3 pacxoayercs npu cxxuranuu gocgopa B Bozayxe? 2.Kakoit 00bEM kucioposaa B Bozyxe? CKOIBKO 3TO
cocraniseT B npoueHTax? 3.IloueMy as npoBeieHHsI SKCiepuMeHTa 6epyT u30bITok pocdopa?

4.Kakoii ra3 ocraicst B KoJIoKoJie rnocie cropanus pocdopa? 5.3ananus s noarorosku k 'A, BITP

VYkaxuTe, B KaKylo IpyIIy BXOJIAT BELIECTBA, 3ar PSI3HAIOLINE BO3IYX:

1. BOJSIHOM 1ap, YIJIEKUCIIBIN ra3; 2.CEpHUCTBIN ra3, OKCUBI a30Ta; 3.KUCIOPO, a30T; 4.refIni, KUCIOPO.
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9 knacc

JeMoHcTpanuoHHbIH 3kcniepuMeHT Ne 1. «TemuoBoii 3¢ ekt pacTBOpeHNs BelleCTB B BO€»

Teopernueckas yactb. PacTBopeHue BeliecTB NpeaCTaBiIsieT co0O0M ClI0kKHOE (PU3NKO-XUMHUUYECKOE SBJICHUE, 3aBUCSIIEE OT IPUPOIbI
PacTBOPEHHOTO BEIIECTBA M PACTBOPUTEIIS, OT TEMIIEPATYPhl U KOHIICHTPALUH 00pa3yIoIerocst pacTBoOpa.

[Ipu pacTBOpeHMHM KpUCTAIJIMYECKUX BEIIECTB B BOJIE NMPOUCXOIAT TPU OCHOBHBIX Ipolecca. 1.PaspylieHne KpuCTaluIMuecKOd peréTku
pacTBOPSEMOro BEIIECTBA — HHAOTEPMUUYECKUI TPOIIECC.

2.I'mpparauusi, T.e. B3aUMOJICHCTBUE YacTULl (MOHOB MJIM MOJIEKYJ) PaCTBOPSIEMOIO BEILIECTBA C MOJIEKYJIaMH BOJbl — AK30TEPMHUUECKUIN MPOLIECC .
3.IlepeHoc ruApaTUPOBAHHBIX YACTUI[ OT TPaHMIIBl KPUCTAII-pACTBOP B 0OmMH OOBEM pacTBOpa, 3TOT MPOILECC HE COMPOBOKIACTCS HHU
BbIJIEJIEHUEM, HU MIOTJIOLIEHUEM TEIUIOTHI.

B 3aBucumMocT ot TOTO, TETUIOBOM A(()EKT KaKOTO M3 IBYX MPOIECCOB (pa3pylleHue KpUcTajyla WM THApaTallys 4acTull) rnpeobiagaer, o0
TEII0BOM 3P PEKT pacTBOPEHUSI MOKET OBITH BETMUMHOM MOJIOKUTEIbHON WM OTPULIATEIbHOM.

[IpakTryeckas 4actb. [Jenb pabomsi: ONPENeNUTh TEIIIOBON AIPPEKT paCTBOPEHHUS CEPHOI KUCIOTHI, THAPOKCUIA HATPHUS U HUTpAaTa aMMOHHS .
Ilepeuensy oamuuxos yughposoii nabopamopuu’. NAaTINK TEMIEPATYPHI MITATUHOBBIH .

Hononnumenvnoe ob6opyoosanue: crakad Ha 150 M — 3 1IT.; CTEKIISTHHAS MMAJ0YKa; TPOMBIBAJIKA; MEPHAS TPOOUPKA; MITaTeh — 2 T .

Mamepuanvt u peakmuewi: cepHas KUCI0Ta (KOHII .); TUAPOKCH HATPHS KPUCTAIUTHUSCKUI; HUTPAT aMMOHHS .

Texnuxa 6esonacnocmu: 1.CepHas KHCIOTa W THUJIPOKCH]Jl HATpusl SIBJISAIOTCA arpecCMBHBIMM BemlecTBamMu. HeoOxommmo ocrteperarbcst HX
MomajaHus Ha KOy u onexnay. 2.bepeur rnasza! 3.HeoOxomummo MOMHHUTH NMpaBujio pasBeneHus kuciaor. 4.Ha paGodem mecTe MOJDKHBI OBITH
HEHTpamu3ylomue cpeacTsa: 2%-Hble pacTBOPbI TUAPOKapOOHATa HATPUS U YKCYCHOM KUCIIOTHI.

Hnuempyxkyus k blnoaHenuio:

1.B nepsrrii crakad HanelTe 50 My Boabl. 2.C MOMOIIBIO TaTYHKA ONPEACIIUTe €€ TEMIIEpaTypy.

3.0r™epbTe 10 MJI KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI U MEUICHHO, MPU MEPEMEIIMBAaHUN PACTBOPA CTEKISIHHOW MAJIOYKOW BJIMBANUTE CEPHYIO
kucnoty. OOparure BHMMaHHE Ha TOPSAOK CMEUIMBAHUS BOJAbI M cepHOW kucioThl! Cienute 3a M3MEHEHHUEM TEeMIIepaTypbl MpPU PACTBOPEHHUHU
kucnoTbl. Hanboliee BIcOKOE MOKa3aHUe TEMIIEpaTyphl 3aHECUTE B TaOnuIly. JlaTyuk TIIATeIbHO MPOMOMNTE BOJIOM.

4.Bo BTOpOH cTakaH MOMECTUTE OKOJO 8 I' TBEPAOro MOPOIIKAa TMApPOKcHAa HaTpus U BiedTe 50 mi Boabl. OmycTHTE JaT4YMK TEMIEpaTyphl U
nepemeniainTe pactBop. OTMETbTE caMO€ BHICOKOE 3HaYEHHUE TeMIlepaTryphl. TIiaTelbHO MPOMONTE NaTYUK BOJIOM.

5.B Tperuii cTakaH HachIbTe 15 T METKOKPUCTAIUTMYECKOTO HUTpaTa aMMOHHUs U nipuiieiTe 50 M Bojbl. ONMyCcTUTE AaTYUK TEMIEPATYpPhl U OBICTPO
nepemennaite pactsop. Hanbonee Hu3koe 3HadeHHe TeMIEPATyphl 3aHECUTE B TAOJIHUILY.

Pe3ynbrarel u3MepeHuit/HabmoaeHui

Hccnenyemas cucrema JlucTUIIMpOBaHHas BOAA Boga + H2SOq4 Bona + NaOH Bona + NH4NOs3

Temmneparypa, °C

Buigoowr:

OTtpa3utb, Kakoi TerioBoi ekt nmpeodiagaet Mpu pacTBOPEHUH B BOJE CEPHOM KUCIOTHI, HUTPaTa aMMOHUS, THAPOKCHIA HATPHSL.
KoumponvHuie sonpocawi:

1.00BsicHUTE, TOUEMY NTPU PACTBOPEHUH OJTHUX BEIIECTB B BOJE BBIACTSETCS TEIJIOTA, IPYTMX — MOTJIOMIAETCs.

2.IlpeamnonoxuTe TemI0BOK A3PPEKT mpoIrecca pacCTBOPEHHS B BOJIE TUAPOKCHIA KAJHSL.



TOUKA \' POCTA
MpakTnyeckas padota N2 1. dneKTponnTbl U HEINEKTPONUTLI \
Teoperndeckas dacte. [Ipu pacTBOpeHHUH B BOJIE MOHHBIX COCAMHEHHI TMOJISIPHBIC MOJIEKYIBI BOJBI OKPYKAIOT (CONBBATHPYIOT) 3apsyKEHHBIC HOHBI,
MepeBoOJisi UX B pacTBOpP. MoOJEKyNIpHbIE COCAMHEHHS COJIbBATHUPYIOTCSA, HO HE paclajaioTcsi Ha MOHBI . B mepBoM ciydae pacTBOpP IPOBOJIUT
AIEKTPUICCKHUI TOK, BO BTOPOM HET .
OrnpenenuTh NMPUHAICKHOCTh BEIIECTBA MJIM PACTBOpPA BEIIECTBA K AJEKTPOJUTAM MOXKHO MPU MOMOIIM H3MEPEHHUs 3JIEKTpomnpoBoAHOocTH. Ecim
AJIEKTPOTIPOBOJHOCTh BEJIMKA, TO HCCICAYEeMBIH OOBEKT — 3JEKTPOJUT. Ecnm 3HadeHue aekrpompoBomHoctr MeHbimie 20 mMxCm/cMm, TO 3TO
HEIJICKTPOJIUT .
[IpakTryeckas 4acThb.
Lenv pabomul: onipeneNnuTh MPUHAJICKHOCTD BEIIECTB, CMECEH BEIIECTB U PACTBOPOB BEIIECTB K AIEKTPOJIUTAM U HEDJIEKTPOIUTAM .
Ilepeuensy damuuxos yugposoll 1abopamopuu. TATIUK DIISKTPOTPOBOJHOCTH . JloTIOTHUTENTHHOE 000pymOBaHWE: CTakaHbl Ha S50 M, ImTaTHB C
3KMMOM; TIPOMBIBAJIKa . MaTepuainbl U peakTUBBI: TUCTUIUTMPOBAHHAS BOJA; MO 20 MJI ATHJIOBOTO CMpTa, O€H3MHA, KepocuHa; 5%-HOro pacTBopa
caxaposbl, pactBopa cniupta (1:1), 5%-nHoro pactBopa xmopuna HaTpusi; S%-HOTO pacTBOpPa XJIOPOBOIOPOaa; 5%-HOro pacTBOpa THAPOKCHIA HATPHS,
MoBapeHHas coJib (TBEpast), caxap (TBEPIBIN) .
Texnuka 6ezonacnocmu. 1lpu paboTe ¢ TOPIOYMMU KUIKOCTSIMH (CTIUPT, OSH3MH, KEPOCHH ) BOJIU3U HE JJOJDKHO OBITH OTKPHITOTO OTHSI.
Hnuempykyus k vlnonnenuio:.
1.B cTtakaH MOMECTHUTE MOBAPEHHYIO COJIb U OIMYCTUTE B CTAKaH JATUYHUK DJIEKTPOIPOBOTHOCTH . [IpOBOMUT JTH COMTB DJIEKTPUIESCKUN TOK?
2.AHanoruyHble ACUCTBUS MIPOBEAUTE ¢ caxapo3ol . 3 . B cTtakan HanelTe 20 M1 HCClIeyeMOro pacTBopa.
4.0OmycTUTE B HEro JAaTYUK AJIEKTPONPOBOJIHOCTH, 3aKpPEIUIEHHBIN B janke mratuBa. HaOmrogaiite 3a u3MEHEHHEM 3HAUYEHHUS AJIEKTPOIPOBOJIHOCTH.
Korpaa noka3anus qaTyuka rnepectanyT U3MEHSThCS, 3alMIINTE €ro 3HaYeHHe B TaOIHILY .
5.00patute BHUMaHue! JlaTuuk mocie KaXa0ro OIbITa TIIATEIbHO MTPOMBIBACTCS BOJAOW. 6.3aTeM TaTYMK OITYCTHTE B CICAYIOIINI PacTBOP .

AHaJIOTUYHbIE JEUCTBUS MTPOACIIANTE CO BCEMH PAaCTBOPaMHU. Pe3ynbTaThl u3MepeHuit
Ne onpita| HazBanue BemiecTBa, pactBopa | 3HadeHHE 3JIEKTPONPOBOHOCTH, MKCM/CM DNEKTPOIUT WIN HEINEKTPOJIUT
1
2

Koumponvnvie éonpochwi:

1.0O6pamaroT BHUMaHKe, YTO HU AUCTUIUIMPOBAHHAs BOJIA, HU TBEPJAsl COJb HE MPOBOJAT IEKTPHUUECKOTO TOKA. TeM He MeHee PacTBOp COJIU B BOJE
IIPOBOJIUT AIIEKTPUYECKUHA TOK. DTO 3HAUUT, YTO B PACTBOPE OTKYJa-TO MOSIBIISAIOTCS MOABWKHBIE 3apsibl. [loa 310 HaOm0IeHNE BBOAT ONpeieieHue
IEKTPOJINTA U MEXAHU3M NIEKTPOJIUTUYECKON JUCCOLUALINH.

2 . Beerna nu BoAHBIE pacTBOPBI BEUIECTB MPOBOAAT MIEKTpudeckuil Tok? He Bcerna, T.e. HEKOTOPBIE BEIIECTBA HE JAIOT MOHOB IPU PACTBOPEHUH .
OT0 — BelecTBa ¢ MOJIEKYJIIPHOM KpUCTaNINYeCKOU peméTkoi. 3.3ananus it noarotosku k I'MA, BITP

A) K Xopo1110 pacTBOPUMBIM 3JIEKTPOIIUTAM OTHOCSTCS:

l.runpokcun 6apus; 2.¢ocdar marnus; 3.cynbpun menu(Il); 4.kapOboHat Kanbus.

b) Dnexrpudeckuii TOK IPOBOJIUT:

1.pacTBOp 3TUJIOBOTO CIUPTA; 2.pacTBOP TIIULEPUHA; 3.paCTBOP INIFOKO3bI; 4.paCTBOP T’MAPOKCUAA KaJIbIU.

JTaGopaTtopHbIn onbIT Ne 1. «BnusaHue pactBopuTensa Ha aguccouunaLmior»



TOUKA \!pocrA

Teopernyeckas yactb. Bo MHOTHX XJIOpHAax MNEPEXOAHBIX METAUIOB CBS3M MMEIOT B 3HAYUTEJIBHOW MEpe KOBAJICHTHBIN XapakTep . ManonoJisspHbie
pacTBopuTenr (COMPT WJIM AalETOH) COJIbBATUPYIOT MOJEKYabl LenukoM. [Ipu noOaBieHMM BOJBI OHA COJIbBATUPYET MOHBI, BbI3bIBAs
UIEKTPOJINTUYECKYIO JUucconnanuio . [{BeT pacTBopa mpu 3TOM U3MEHSIETCS, a 3JIEKTPOIPOBOAHOCTH PE3KO BO3PACTAET .

[Ipaktudeckas yactb. Llens paboTel: chopMupoBaTh MPEICTABICHHE O POJIU PACTBOPUTEIIS B AIICKTPOJIMTHICCKOHN TUCCOIIMALINHT.

Ilepeuens oamuukoe yugposoii 1adbopamopuu. TaATIUK IEKTPOITPOBOTHOCTH .

Hononrnumenvroe 06opydosanue’ 1Ba BBICOKUX XUMHUYeCKUX cTakaHa (50 mi1); CTeKIIsIHHAS MaJIovKa.

Mamepuanet u peakmuewvt: CuCl2 6e3BoaHBIN (MMeeT KOPUYHEBBIN IBET . [loyyatoT, HarpeBasi KpUCTAJUIOTHAPAT B YAIIIKE ISl BBITAPUBAHUS . XPAHAT
B IUIOTHO 3aKPBITOM COCY/I€); alleTOH UJIU CIIUPT .

Texnuxa 6e3onacnocmu: 1 . CiupT u aneToH — roprouue BemiecTBa. He mcnonb3oBaTh oTKphITOE Iams. CrennanbHble MEpbl O€30MMaCHOCTH IPH
paboTe ¢ roprouuMH KUAKOCTSIMH. M30erath nonasaHus cojiel MeIn Ha KOXKY U OJIEKAY, TaK KaK OHU SJOBHUTHI.

2 . IIpu nomaganuu CMBITh XOJIOTHOW BOJION 0€3 MbLIa.

Hnuempyxkyus k 6blnoanenuio:.

1. B xumudeckuii ctakan HacwinbTe ~0,5 r 6e3BogHOr0 Xxnopuaa meau (1) CuCl2 u naneiire ~25 mut ciupTa Wi aneToHa .

2.PacTtBOpHTE BellecTBO, MepeMelInBas COJAEP)KUMOE CTaKaHa CTEKISIHHOW manoukoid. Eciam pacTBOpPUTH COJIb MOJHOCTBIO HE YAAETCS, aKKypaTHO
CJIEWTE MOJyYEHHBIN pacTBOp B APYrOM CTaKaH.

3.Tlorpy3uTe B pacTBOP LIyH JAaTYHKA 3JIEKTPONPOBOJHOCTH U U3MEPHTE SIIEKTPOIIPOBOTHOCTS .

4. O0paruTe BHUMaHHUE Ha IIBET pacTBopa. [Ipueiite k pacTBopy 25 mut Bojsl. [lepemernaiite, 0Opatute BHUMaHUE HA U3MEHEHUE OKPACKH.

5.M3MepbTe NIEKTPONTPOBOAHOCTH MOJTYYEHHOTO PacTBOpA .

Pe3ynbpTaThel n3MepeHuii/Ha0 Mo AeHII

BemecTBo DNEKTPONPOBOTHOCTh B CIUPTE (aLIETOHE) DNEKTPONPOBOTHOCTD MOCIE 100aBICHUS BOIBI

Xnopua meau (I1)

Bwv1600b1: OTpa3uTh BIUSHUE PACTBOPUTEIS HA 3JIEKTPOIIPOBOAHOCTH COJIH.
Koumponvnvie gonpocwi: 1.0 4ém CBUIETENBCTBYET POCT AIIEKTPOIPOBOTHOCTHU COJH MpH 100aBneHun Boabl? 2 . [louemy nu3meHsieTcs LBeT pacTBopa?
3 . Kak BiusieT npupoa pacTBOPUTEINS HA AJIEKTPOIUTHUECKYIO JUCCOLUALINI0?

NabopaTopHbin onbIT N2 2. «CunbHble U cnabble INeKTPONUTbLI»

Teopernueckas yacTb. DNEKTPOJIUTAMU HA3BIBAIOTCS BEIIECTBA, PACHAJAIONINECs HA MOHBI BCIEJICTBUE 3JICKTPOIUTUYECKOM

JUccolanuu. PacTBOpBI 3JIEKTPOJIMTOB SIBJISIOTCS NMPOBOJHMKAMHM BTOPOTO POJid, TaK KakK IMPOBOJAT AJIEKTPUUECKHl TOK 3a c4€r noHOB. Ilo
CIOCOOHOCTH K DJIEKTPOJIUTHYECKON TUCCOLMAIUHU AJIEKTPOJUTHI YCIOBHO Pa3eNsiOT Ha CHIIbHBIE U cialbble. CHUIbHBIC AIEKTPOIHUTHI MPAKTHUECKHU
MOJIHOCTHIO IMCCOIIMMPOBAHBI HA HOHBI B pa30aBIeHHBIX pacTBopax . K HUIM OTHOCSTCS MHOTHE HEOPTaHUYECKUE COTH, HEKOTOPBIE KUCTIOTHI U IIEI0YH

. Criabple 3MeKTpO- JUTHI JIUIIh YACTUYHO AUCCOIMUPOBAHBI HA MOHBI, KOTOPHIE HAXOJATCS B JMHAMUYECKOM PABHOBECHH C HEAMCCOIMUPOBAHHBIMU
Mosiekynamu . K ciabbIM 3JeKTpOoIruTaM OTHOCSATCS MHOTHE OPTaHUYECKHE KUCIOTH U OCHOBAHHS .

[IpakTnyeckas 4actb. [Jens pabomul: ONPENENHTh, SBISIOTCS U BBIJAHHBIE BEUIECTBA CHJIBHBIMU WM CIA0BIMU JJIEKTPOJIUTAMH Ha OCHOBAHUU
M3MEPEHUS IIEKTPOIPOBOIHOCTH UX PACTBOPOB .

Ilepeuensv damuukoe yugposoii 1adopamopuu’. JaATIUK HIEKTPOIPOBOTHOCTH .

Jlonornumenvroe 0bopyoosanue: TpU XUMUUYECKUX cTakaHa (25—50 Mi1), IpoMBbIBalIKa C IUCTUILTUPOBAHHOM BOJIOH .

Mamepuanst u peakmuswi: 10 %-Hble pacTBOPHI COJNISHOM, a30THOM M YKCYCHOU KHCTIOT (3KeTaTeNbHO B KalelbHUIAX); (UIbTpOBaIbHAs Oymara .




5 TOUKA \‘pocm
Texuuxa 6ezonacnocmu’. CobnronaiiTe Mepbl 0€30TTACHOCTH MPU padOTe ¢ KUCIOTAMU H HISI0YaMHU. \

Huempykyus K 6b1n0IHEHUIO.

1. B Tpu crakana Haneire no 25—50 M1 JUCTUIUITMPOBAHHOM BOJIBI.

2. B mepBbIii ctakan qo0aBbTe 1 Karumo yKCYCHOW KUCIIOTHI, BO BTOPOH — COJISTHOM, B TPETHI — a30THOM.

3. 3mepbTe 31eKTPONPOBOJHOCTD KaXkA0T0 pacTBOPA, BHITUPA IIyN (PHIBTPOBAIbHOM OyMaroi nocie KaxJjoro n3MepeHus .
Pesynbrarel n3MepeHni

Ne mpo0Ob1  [3HaueHHE 3IEKTPONPOBOAHOCTH, MKCM/cM  [Ha3BaHMe BBIIaHHOTO BELIECTBA

1
2
3

Bwvi6o0wi: OTpasure NpuHaAIEKHOCTh BEIIECTB K CUIIBHBIM U CJIA0bIM 3J1eKTpoauTaM. KOHTpoIbHBIE BOIIPOCHI:
1.ITouemy pacTBOp COJISTHOM KMCIIOTBI JTy4Ill€ POBOJMT IEKTPUUECKUI TOK I10 CPABHEHUIO C pACTBOPOM YKCYCHOM KHUCIOTHI?
2.K KakuM 3JIEKTPOJIMTaM OTHOCHUTCS pacTBOP a30THOM KUCIOTHI? 3 . 3amanue s noarotoBku k ' A, BITP

DOopMyITBI TOJILKO CIA0BIX SJIEKTPOJIMTOB MIPEICTABIICHBI B PSTY:
1.Ca(OH)2, H2S, H2SOs - 2.H2CO3, NH3-H20, HoS  3.KOH, KNOs, HCI  4.ZnS04, MgCl, HBr

[deMoHCTpaunoHHbIN onbIT N2 2. «M3yyeHne BNUAHNA pa3nnyHbIX )aKTOPOB Ha CKOPOCTb peakLun»

Teopernueckas yacth. CylIecTBYIOT pa3Hble Moaudukanuu npubopa AJid U3ydeHUss XMMHUYECKUX peakiui. B oqHOW KOHCTPYKIIMM POJIb peakTopa
BBITIOJTHSIET OOBIYHAS MPOOUpPKa, B APYroi, Oojee COBpEeMEHHOU, — cocya JIanmopTa.

OpHako TeXHMKA IEMOHCTPAILUH SKCIIEPUMEHTA OCTaéTcs OJMHAKOBOU. MeHsieTcs JHIb NOPSAJOK CMEIINBAaHUsI pearupyronux senjects. CHavana B
MPOOUPKY-PEAKTOP 3aIMBACTCS PACTBOP KUCIIOTHI, @ B HETO MOMEIIAETCs TBEPIOE BELIECTBO (LIMHK, MPaMop).

[IpakTnyeckas yactb. Llenb paboThI: U3yYUTH BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOM PEaKITHH.

Ilepeuens damuuxos yugposou 1abopamopuu’. NATIUK TEMIIEPATyphI JIATHHOBBII.

Jonornumenvnoe o6opyoosanue. MpuOOp A U3yUYEHUSI CKOPOCTU XMMHUYECKUX PEAKIIMif, SJIEKTpUUeCcKas IJINTKA; CTaKaH XUMHU4YecKuil Ha 250 mut;
MIMATENb; KPUCTAIUIU3ATOP IS MPOMbIBaHUs cocynoB Jlannomnpra; mpooupku [1X-21 (3 mr.) .

Mamepuanvt u peaxmueot: constHas kuciota (4%-uplit); consHas kucnora (10%-HbIi); KyCOYKH MpamMopa; HOPOIIOK MpaMopa; yKcycHast kuciiota (6%-
HBIN); IMHK; Iepokcu Bogopoaa (3%-uelit); quokcun mapranmna (1V) .

Texuuxa 6e3onacnocmu: Cobnronath npaBuia paboThl C KUCIOTaMHU U HarpeBaTeIbHBIMU JIEKTPUUECKUMU TPHO0- paMu .

Hnempyxyus k blnoanenuio:

Onvim 1.BnustHre TPUPOIBI PEarupyrOIINX BEIIECTB Ha CKOPOCTh XUMUUYECKOH peaKkIiuu

B oano xoneno cocyna Jlanmonbta Hanelte 3 mu 1 M pacTBop yKCcycHOM KHCTOTHI (F6%-HbIH pacTBOp), B Pyroe KOJIEHO MOMECTUTE 2—3 TpaHyIb
nuHKa. Bo BTOpOil cocyn Jlan- nonpra HanelTte 3 Ma 1 M consHo# kucnotsl (B4%-Hblil), B Apyroe kojeHo — 2—3 rpaHynsl nuHKa . [Ipucoenunure
cocyabl JlaHT0MbTa K MAHOMETPUUECKUM TPYyOKaMm.

O6pamume enumanue! O)IHOBpeMeHHO HepeneﬁTe KHCIIOTBI B COCydax JlangonpTa K T'paHyJlaM HHWHKaA. CpaBHI/ITC YPOBHH JKHUAKOCTH B
MaHOMCTPHUYCCKUX pr61<ax. VYyamuecs aenaroT BIBOJ O pa3H01>'1 CKOPOCTH XUMUYCCKHUX peaKuHﬁ .



Onvim 2. BnusiHue KOHIEHTPAIMK PearupyroliruX BeIIECTB Ha CKOPOCTh XUMHUECKON PeaKkuu
B onno koneno cocyna Jlanponwsta Haneitte 3 mut 4%-HOM COJISIHOM KUCJIOTHI, B IPYro€ KOJICHO TOMECTUTE 2—3 TpaHyiibl [IMHKa . Bo BTOpOit cocyn
Jlanponsra HaneWte 3 mi 10%-HO#M CONSIHOM KHUCIOTHI, B ApPYyroe KojeHo — 2—3 rpaHynbl OuHKa. llpucoeamnute cocyabl Jlanmonbpra K
MaHOMETPUYECKUM TpyOKaM.

Obpatute BHUMaHue! OAHOBpEMEHHO IiepesneiiTte KUCIOThl B cocynax Jlanmonbra k rpanynam 1uHKa. CpaBHUTE YpPOBHU JKUJKOCTH B
MaHOMETPUYECKUX TPYOKax. VYuyaiuecs Aeaa0T BIBOJ O Pa3HOM CKOPOCTU XUMUYECKUX PEAKIHIL.

Onvim 3. BiusiHue TEMITEpaTyphl pearnpyrominx BEIIeCTB Ha CKOPOCTh XUMHUECKOW PeaKkuu

B oxno xoneno cocyna Jlangonera Haneite 3 mu 10 % cosissHOM KHUCIIOTHI, B IpYyroe KOJEHO MoMecTutre 2—3 TpaHyibl IMHKa . Bo BTOpOi#t cocyn
Jlannonera Hamedte 3 mu 10%-HOW comsi- HOWM KWCIIOTH, Harperoil Ha BojsHOW Oane mo 50 °C, B apyroe KojeHo — 2—3 TpaHydbl HUHKA.
[Ipucoenunute cocyap! JIan10J1bTa K MAHOMETPUYECKUM TPYOKaM.

Obpatute BHHMMaHue! OnHOBpEeMEHHO Tiepeseiite KUcIoThl B cocygax Jlanpmonbra Kk rpaHynam nuHKa. CpaBHUTE YPOBHU JKUJKOCTH B
MaHOMETPUYECKHUX TpyOKax. VYuyaiuecs Aenat0T BBIBOJ O Pa3HOM CKOPOCTH XUMUYECKUX PEAKIHUi .

Onvim Ne 4. BaysitHue MOBEPXHOCTU CONMPUKOCHOBEHUS PEArupyIOIINX BEIIECTB Ha CKOPOCTh XUMHUYECKOHN peakinuu

B oano xoneno cocyna JlanmonbTa HanmenTe 3 mit 4%-HOW COJISTHOM KHUCJIOTHI, B IPYyroe KOJEHO MOMeCTHTe 1 T Mpamopa, B3ITOro B BHAE Kycouka. Bo
BTOpO# cocyx Jlannonbra Haneiite 3 mi 4%-HOM COJITHOM KHCIIOTHI, B Ipyroe KoJjieHo — 1 1 mopoiuka Mmpamopa. [Ipucoenunute cocynsl Jlanmonbra k
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OITHOBPEMEHHO TIEpelieTe KHCIOTHI B cocynax JlaHmonbTa K Mpamopy nuHKa. CpaBHHTE YpPOBHHM JKHUIKOCTH B
MaHOMETPUYECKHX TPyOKax. VYuyamuecs: Aeal0T BIBOJ O Pa3HOM CKOPOCTU XUMUYECKHX PEaKIIHil.

Onwvim 5. BiiusiHue karanu3aTopa Ha CKOPOCTh XUMUUYECKOU PEaKIuu

B crakan ¢ Bogoi, Harpetoii 10 50 °C, momectute 2 JeMOHCTpallMOHHBIE MPOOUpPKH ¢ 2 M 3% -HOTo pacTBOpa MepoKcUaa Bogopoaa. BeiaepxuBaror
MpoOUpPKH B BOJE OKOJO 2 MHH. V3BiIekuTe mpoOUpKH W3 BOJSHON OaHM W MPOJEMOHCTPUPYHTE ydallUMCs pe3yiabTaT — Ha CTEHKaX MpPOOUpKHU
MOSIBWJIMCH ITY3BIPbKH Ta3a Kuciopoda. B oaHy u3 mpoOUpok BHECHTE Ha KOHYMKe mmmarens Auokcun mapranina (IV) . HaGmromator suHepruynoe
BbIJICTICHUE KUCIOPOa.

Koumponvnvie 6onpocvi: 1.0T kxakux (akTopoB 3aBHCUT CKOpPOCTh XuMudeckoil peakuuu? 2.ITouemy pasiioxkeHue mNepoKcHIa BOAOpoJa B
MpUCYTCTBUU Auokcuaa mapranua (IV) cHauana unér oueHn ObICTPO, a 3aTeM 3aMeIsieTcs?

3.3aganus s pa3BUTUA QYHKIMOHAIBHON IPaMOTHOCTH:

B Tpu onuHakoBbie MPOOUPKH YUSHHKH HAJMJIM 1O 5 MII PacTBOpa COJISTHOM KHCJIOTHI OJMHAKOBON KOHIICHTpaluu. B mepByro mpoOUpKy MOJIOKUIH
CTPYKKH Kelie3a, BO BTOPYIO — CTPY>KKH ITUHKA, B TPEThIO — CTPYKH HEU3BECTHOTO CBETIIOTO SIPKO OJIECTAIIETO

Metaia. Haubosee MHTEHCHBHO BbIETICHHE Ta3a HAOMIOAATU B TPeThel MPOOHpPKE C HEM3BECTHBHIM METAJIOM. BoC
BTOpOH MpOOUpKe C IIMHKOM MHTEHCHBHOCTb BBIIEJICHHUS raza Oblja MEHbIIE, 4eM B TpeThel. B mepBoil mpoOupke c
’KeJe30M HHTEHCUBHOCTD BBIJIENICHHs ra3a Obljla HAMMEHbIICH. B
a)/leiictBue kakoro (akTopa, BIHUSIOIIETO Ha CKOPOCTh peakuuu, HaOmojganu yyammuecs? 0) Kakoil merann mor
HaXOJIUThCS B TpeThel npoOupke? 3amuIInTe Ha3BaHUE METalIa.

4.Ha rpaduke mpejactaBieHa 3aBHCHMOCTh KOHIIGHTPALIMM HCXOJHBIX BELIECTB M MPOJYKTOB pPEAKIMU OT BPEMEHHU
IIPOTEKAHUSI pEaKLUU:

Puc. 20. I'padux 3aBUCMMOCTH KOHIIEHTPALMM HMCXOJHBIX BEIIECTB M MPOJYKTOB pEaKIMH OT BPEMEHU NPOTEKAHUS A
peakuuu

A

OHpe,Z[eJ'II/ITC, Kakasl KpuBasi OIMCbIBACT U3MCHCHNEC KOHIICHTPAINU UCXOAHLIX BCIICCTB, 4 KaKasd — IPOAYKTOB PCAKIIUN .
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Y4eOHO-MeTOoUYeCKOe 00ecrieYeHne IPOrpaMMbl

Metoiuka 00yueHus o MporpaMMe COCTOUT U3 COUETaHUS JIEKIIMOHHOTO U3JI0KEHUS
TEOPETUYECKOTO MaTepHala ¢ HarJIs,IHbIM IT0Ka30M WILTIOCTPUPYIOLIEro MaTeprala v MprueMoB
pelIeHns npakTU4Yeckux 3agad. O0ydaromuecs 3aKperuIsitoT NOJydeHHbIE 3HaHUS TyTEM
CaMOCTOSITEJIBHOTO BBITIOJIHEHUS IIPAKTUYECKUX padoT. [i1s pa3BUTHSI TBOPUECKOTO MBIIIJICHUS
Y HAaBBIKOB aHAJIUTHYECKOM JI€ATEIbHOCTH MeIaror MpoBOIUT 3aHATHUS 0 IPE3EHTALUN
TBOPUYECKUX U MPAKTUYECKUX PabOT, MO3TOBBIE IITYPMbI, HHTEIIEKTYaIbHbIE UIPHI.

MarepuajbHO-TeXHHYeCKOe o0ecnieyeHre MPOrpaMMbl

OpraHu3anroHHbIC YCIOBHS, TIO3BOJISIONINE PEATU30BATh COJICPKAHNUE TOTIOJTHUTEIIHON
oOpa3oBatenpHON IporpaMMbl «Hagano skcrnepuMeHTaNbHON XUMHI» MPENOIaraloT HaJTHIue
obopynoBanus neHTpa «Touka pocTay:

Oo6opynoBanue neHTpa «Touka pocTa»

e 1iu(poBast 1abopaToOpus MO XUMHH;

® KOMILJICKT OCY/IbI U 000PYIOBAHHUS [Tl YICHUIECKHUX OIBITOB;

® KOMITJICKT KOJUICKIIH JEMOHCTPAIIMOHHBIH (TI0 pa3HBIM TEMaM);

® MYJIbTUMEIUHHOTO 000pyI0BaHus (KOMIIBIOTEP, HOYTOYK, IPOSKTOP, IKPaH, CPEICTBA
TEJIEKOMMYHUKAIMH (JIOKaJIbHBIC IIKOJIbHBIE CETH, BBIXOJI B UHTEPHET).

JlumakTrueckoe o0ecreueHre mpeanosaracT HalM4ue TeKCTOB Pa3HOYPOBHEBBIX 3aIaHHIA,
TEMATHYECKHX TECTOB [0 KAKIOMY Pa3Jiesly TEeMbI, UHCTPYKIU JUIS BBITIOJTHCHUS
MPAKTUYECKUX PadoOT.
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